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INTRODUCTION

_ 'The GEODYN Orbit Determination and Geodetic Parameter
Estimation System consists of a set of computer programs
designed to determine and analyze definitive satellite orbits
and their associated geodetic and measurement parameters,
This manual describes the Support Programs used By the GEODYN
System. The mathematics and programming descriptions are
~ detailed in the first section. The second section contains
- the operational procedures of each program.

i GEODYN ancillary analysis programs may be grouped
into three different categories: ‘

1. Orbit Comparison - DELTA
2. Data Analysis using Reference Orbits - GEORGE
3, Pass Geometry Computations - GROUNDTRACK

All of the zbove three programs use one or more
tapes written by the GEODYN program in either a data reduc-
tion or orbit generator run, Although it is not necessary, .
"these programs are generally run.immediately following the
associated GEODYN run, thus minimizing tape handling problems.
In addition all three programs use the WRDC PLOT PACKAGE and
can produce a graphical depiction of their results both on
printer plots and on SC4020 microfilm or hardcopy plots.



In additicen to the above analysis programs, the
GEUDYN System contains five data management routines:

-,

1. Sort-merge program in DODS format -
DODS SORT-MERGE

|
2. Sort-merge program in GE®S format -
GEOS SORT-MERGE

5. EPHELMERIS TAPE GENERATOR
4. 9-7 Track conversion - ORB1 CONVERSION
5. TDIF TABLE GENERATOR

The flowchart on the following page depicts the
structure of the entire GECDYN Systen.

ii
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SECTION 1.0

: MATHEMATICS AND PROGRAMMING
DESCRIPTIONS OF THE GEODYN SUPPORT PROGRAMS

o

1.1 GEODYN ANALYSES AND GRAPHICS,SUPPORT PROGRAMS

There exist three ancillary programs, DELTA, GEORGE, and
GROUNDTRACK, which are used with the GEODYN program in the
anaiysis of GEODYN determined tréjectories and residuals. These
programs are entirely independent of the GEODYN program. All
threec use as input GEODYN generated data files, thus,
usually they are run as a second job step after a GEODYN run.

f DELTA is used to print and/or plot along-track, cross-
track and radial differences between two trajectories. It
differences orbits of the same satellite for the same time
period but generated with different values for certain para-

meters or reduced over different data spans.

GEORGE performs a regression analysis of the residuals
for each pass of data about a trajectory to determine trends
in possibleée timing and measurement biases.

GROUNDTRACK simply plots the groundtrack of the satellite
over a particular tracking station or stations to provide geo-
metric insights into data trends. '

All three programs will optionally produce printer and/or

SC4020 plots to illustrate the computed results. Hence the WOLF
PLOT PACKAGE.must be included when using these programs.

1-1



1.1.1 DELTA

INTRODUCTION
e f

The graphic support program DELTA prints and/or plots
trajectory differences. The two trajectories enter the
program from two magnctlc tapes in either an R-V tape format
or ORB1 tape format. If the tapes are in the ORB1 format
the subroutine RDORB1 is called to obtain each trajectory
point; DELTA itself can read the R-V tapes. The subroutine
READER is the driver for the sequence of calls to the Plot

Package, which provide the plots of the trajectory differ-
ences. '

DELTA uses the DSQRT, MOD, and FLOAT system routines
and approximately 250K bytes of core. The progranm will
difference 1400 time points ef two orbits in less than three
minutes of CPU time.

Subroutine and common block cross reference charts
_appear in this section. The calling routines are at the

top of the subroutine chart and the common blocks are listed
down the side of the common block chart.

The routines in the Plot Package are all in G and H
level FORTRAN with the exception of TIMING which is in IBM
360 Assembly Language. These routines were desianed to be
efficient on the IBM 360 series machines; no attemrt what-
ever has been made to pursuc the my;h of compatibility.

1-2



PROGRAM MATHEMATICS

The trajectory tapes input to DELTA consist of the
satellitec positions (X,Y,Z) and velocities (X,Y,2) in the
R

Cartesian system at given time intervals.
Iif Xl, Yl, Zi are the Cartesian coordinates of satel-
1ite position fyom tape 1 and Xz, ng 22 are the coordi-

nates from tape 2 then the position difference vector 1s

AP = (aX = X, - Xy, BY 7 Y, - Yp

The velocity difference vector &V = (Ai, AY, AZ) is

cohputed similarly.

ors are then resolved into a radial vecC-

These vectl
and an approximation to an

oss—track vector C,

tor, h, & CI
L (for nearly ¢

alongwtrack vector, ircular orbits).

First the distance from the geocenter 1O the satel-

R, 15 computed where

R = \[;2 L y? o+ 2t

f the magnitude of the velocl

lite,

and the square O

1-3
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and AZ = Z2 - Zl).

ty vector N,



~

Thus the unit vector, U, in the radial directicn

>
il
——
o)
-
A
o™

e J

r
Then to calculate the magnitude of the vector in

our along~track direction (normal to U in the orbit plane),

A, we must compute U + V because

2 A_z
A = Vi - U

is

Now we compute the unit vectors in our along-track

direction K = (ay, ay, ) vhere,

(% 6 (A
b= (- )4
(- 6 D (2))/>

fi

aj .

-

az

and the cross—track‘direction C =_(Cl, CZ’ Cz) where

o
1t
|
w
[eoth

or
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C_-1 =._ (az) (‘é) h (%) (a:s) | | ' DE.LTA

Finally we compute the position differences in
radial, Hp’ cross-track Cp’ and approximation to along-
track, L_;

. P

H = U « Ap
P p
C = C » Ap
p p
L. = K « Ap

and the velocity differences in the radial, H_, cross-track,
C,» and approximation to along-track, L

L]
f
o
>
<
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SUBROUTINE CROSS REFERENCE CHART

CALLING ROUTINES

CALLED ROUTINES

z =

=1 51 2

= < o
ADDYMD
ADTIME o
RDORB1
READER O

COMMON

COMMON BLOCK CROSS REFERENCE CHART

ROUTINES

o
Q
2
| &
= o°
» .
8]
S | pLotTTP Q|0
e .
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MAIN=-DELTA
Page 1 of 9
30 September 1972

MAIN—DELTA

DESCRIPTION

The main routine DELTA reads data from two RV
tapes or receives data from the routine RDORBI, calcu-
lates and prints radial, cross-track, and along-track

differences, and calls READER to make plots if requested.
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MAIN-DELTA
Page 2 of 9

30 September 1972

REPRODUCIRILITY OF THE
ORIGINAL PAGE IS POOR

NAVE MAIN - DELTA
PUEPLo. _ CIFEERENCIS GLODYN‘G?NEQATEJ RV OR CRBL TAPES
5UEHLUTIN£S LEED 'GDOQBI READER
COMMLN BLICK PLOTTP |
INFUT FILES INPT = DELTA IKPUT CARDS
' RVTARL — RV TAPZ1
RVTAP2 = RV TAPEZ
OUTPLT FILE OUTP = PRINTEF
RESTRICTIONS NN
REFLRENCES NONE

CUUBLE PRECISICN XY ZENI(H6 ) XYZENZ2(3) +DSORTWDX(3)DXDOT{3),0(31},
i R2eRaVZ2.UROTVAVOOTV2 i AT(3) 4 CI33,0R( 3,0V 2)»v30
REAL %3 EAYS1yDAYS2 YHMD LeYMOZ2 s HNG] JHMS 2 3 EUF o SUMPOS 3 SUMVEL« DAY {21 4
. SERCA)YsSOVII) s XIND+TITLE '
REAL NTRVL
DIKENS 10N DRI
LUGICAL IFLIT1Sul,[S5W2
LUGUBLE PRECISION DILTAT
LUGICAL LFYi,LASTSw )
INTEGER RATARP L«RVTAPZ2, INTFL.OUTF
CATA INTFDUTP RVTAPLRVTAPZ/S5 w21 422/
CATA CLF o ISWLsT5a2/7 e 768D 242%« FALSE o/
CATA UROE L7 <FALSE o
COMMONAPLCTTR /DAYS ALY FAGL(ENQO) yCTRKIAICO)I +ATERK(42CT ),
. TITLEC(Z21 )4 IEPOCH(Z) +INCEX+NOPTs3CALE(2)« NTRVL
CATA DAYER +SORSDVeXINDAZ+E6025 246E22 4 T4 CDC/
CATA NLMsLDS
600G INDELX=C
DETEEMINE INFLT TAPD UNIT KNUMOERS.FLITTING OPTIONS AND SCALES.TYRE UF
RealD(INTF 12600 IHVI.IHVZ-IﬂLOT.NDJT-NDRBIoNUMl-ILAST.SCALE-&TRVL
Bl = MAXGC (T s NLML)
IFIMUFT+LEs Ve CR«NOPTWZGEST} NOPT=T
SST Ukl 3alTCh
CRul SNLAE LI OT of
LASTSwW=ILAST 4+EQ4D
RESET Y TaPE UNLTS IF REQLESTED
IF{I&EV]I«CT«n Y RYTAPI=TIRVI
IFLIRVZ e GlaG) RVTARPZ=STIRV2
REwIND HyTARL
KEwING RVTAPZ
~NIRs 1=
JIFLUKD 1Y (B TC 49
REAM Flr>T OATA RECORD
READIAVYTAFL)Y CAYSE o IYMDL s IHM1 4 2SC 14 XYIEN]
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MAIN-DELTA
Page 3 of 9

'REPRODUCIBILITY OF THE 30 September 1972

_ORIGINAL PAGE IS POOR._,

"

M

HCAD (HVTAF2) CAYS2e 1YMO2, IHM2, SEC24 X Y ZEN2 ! DELT 3%

2L CONT INUC - 4 OLLT 57
1IAMS 1= {1rM 1 IS0 4IF EX( S5CT) ‘ DELT S
IRNS2=0LFN2n 150 P+IF IX{SEC2) . . BELT b2

h=1 ' ’ ' CELT B2

C WRITe chPuChk ARD ELEMENTS OF RY TAPE 1} . . : CieT 51
WRITEICUTELICSI38) NaIYNCL4IHMS1.XYZIN] ) PELY 62
. h=2 ’ CELT €3 .

C WRITE £PUCH ARMD SLEMENTS OF RV TAPE 2 CELT &n
SRITE(UUTF3CITT) NaIYMD2 4 IHMSZ XYZINZ ' DILY &5
IFCaNGTCLFLOT) G0 TO 2 S ) CulY oo

€ READ TITLe IF PLCT IS REQUESTED CELY 57
. ReALCLNTF 499G) TITLE . . . BELYT 69
€ CALCULATE EPCCH IN YZAR. MCNTH. DAY. HJUR, MIMNUTE, SSCOND FOR PLOT DELTY 59
' IetuCH(l)sIYME2 : ) DELY 7n
JEPUCHL2)=fHMEZ DELY T

2 h=¢ . DELT T2
WRITE(UOUTIF.3CC0 1) L ' DELT 73
IYI=1YMDLs175CC ’ . CELT 74
Ivz=I[YrLr12000 : CELY 75
IFCIYiGe IY2) GO TO 3 ' CELT 76
LI=MINC(NLDIIY1,3),11+1 B DELT 77
ISul=. TALES _ o DELT 71

G0 TC L - ) DLLY 76

C REAL hechueR RECORDS ON ORB1 TARPES pELT 87
.82 READ{RVTLF1) CAYS! oot el
FoAw (RVTAFDY Cavsa DFELY 92

C READ uUkibi CATé AOLORDS _ GELT A
¢ CALL KUUREI({DAYSI XYZINL+RVTARP 14E,1YMDY IHYL,SECT) DELY 34
CALL "RUOREL(DAYS 2+ XYZERE+RVTAP Z4 241 TMD24 IHM2,5EC2) DELT ¢S

L GO TU (41 442)NUKBI1 ’ DELT S&o

2 IF(iYleet lY2) GO TO 1 . DELT 87
LI=MINGINCDCIYZ A1) 41 ' PELT 39
1SwZ=a THLE. DELT 39

1 KNURBLl=2 o . OSLT  @c
IF{ORB1Y (3 TO SO . DELT 91

€ READ RV CATA FECDFRD _ DELY 92
READ(HVTAFL) CAYSL. IYMD1, IHMI,SSCL+XYZENL oLeT 33

REAL (VT AF2) CAYSZ241YMU2s IHM2, SEC2.XYZEN2 DELYT a4

82 CUNT INUE . : DELY 35
IFLIS#1) CAYSISDAYS1I+DAYRILY) : . DELT Seé
IFL1Sw2) [AYS2Z=DAYSZ2+CAYRI(LIL) : DELY 37

10 IFIDAYS1.cC+E0F +0RCAYS2,50.ENF ) G2 TO 320 _ DELT 93
TIF(LALS{LAYSER2=-DAYST1 )WL Ts«SD=CH)Y GO TO 25 DeELY 79
IF(GAYS24LT«CAYS1) GD TGO 15 ‘ . CESLY 190

€ READ DATA . : OCLY 171
IF( e NUTWCRB1) KEADCRVTAPI) DAYSi.LYMD1. IHYE ,SECL « XY ZENI pELT 102
IF(uRBbY) CALL FOORBI(DAYSIeXYZENL sRVTAP L1 41¥MUL,IHML (SECL) CELY 1C3
IFCISw]l) CAYSI=0AYSI+DAYRILL) ‘ DELY 1%«

SL Tu 1€ : DELY 125

€ READ UATA CELY 125
JE IF{aNUTCRB1) READCRVTAPZ) CAYS241YUD2, [HM2,SCC2, XY LIN2 DTLT 10”
IFILRULY CALL AROORUICIAYSZaXYZENZ,PVTAP2,2, 174052, [HM2,5=C2) CELY 109
IF(law2) LAYS2=DAYSI+DAYR(LL) CILY €%

o 10 10 CELT 11%

23 IF(INDZAC(EL420C) GO TO 303 CELY 111



) eIy
AUMZ NUN+ 1 L | neLT
TIFINUMenNESL) CO TO 1 2 DELTY

‘ INDEX= INCEX®] SeLY
€ CALLULATE hAaLlIAL,CROSS TRACK ALOGNG TRAJIK DIFFZAENCIS caLY
R2EXYZEME(1 I r e ¢ XY ZON2{2) »=2 ¢ X YZEN2( I ) w2 . DELY
F=USCRTIRED CeELY

VPERYZONEAL PRu2 e XY ZENZ{E) e 24 X YZEN2 (£ %22 DoLTY
JHMS2=(I+M251CI)+IFIX(SECE+2+E) CLLT

0O 100 151.3 CELT
LXC(IY= Ry ecne (1)=XYZENIC(L) o-LY
LEDOTC I =xY 22020 [+3)=XYZENI{1+2) CELT

1S L{ID=XYZERZ(TI/R CELT
LDOT V= KYZcN?(»)*U(l)+xYZEb2la)tu(2)+xf2=N2(o)*U(3I DELT
LUCTV2=LECTV =2 CELY
VSL=DSURT (CAES(V2-UI0TV2) ) CoLY

CO 1520 [=1.3 cELT

15¢C AT(1 1= (XYZSN2(I+3)-UDTTVEUCT)) /VSO LELT
C{L)=AT(Z)I*sJ(Z)-U{2)8AT(3) CELT

T C(2)=ATC2 UL~ U{3)%ATIL) OcLT
Cl3I=AT(1I*ULZ)~U(1)I*AT{2) o1 I |
LRELI=UCLIFCX{II+U 02 ¢Dx{ 24U 21%DX(3) CELY
CRE2)=CLII*TX (1 )I+C{2)«CX{ZV+CC 21 =DX(]) CELT
CHRI3I=AT(11xDX(1I+aT(2)%DX{( 21+ ATI3)*DX(I) CZLT
EVE1 3=l 1 )#oXCOTEL) +U{ 21 #OX00T (21+U{ 3)=CX20TL( 3) CELY
EV{2)=C{1)¥3XCOT(1)+C{21*nxXD0T (2)14CL 3)*DXDITL3] DELT

O AT I IIEORLIT{ L I+ ATIZS%0ORDCTL2I 1 AT 2} =3RI5TI ) SoLT
ArivoTA Il el T [vis v

CO 175 1=1,3 CELY
SORCII=SCRITII+DR(T ) &% 2 DuLY

175 SEV(I)=3Cw(1)+DV{I) *=2 o=LT
DG -225 1=1s3 CzLY
OV(I)1=DV( 1) «1C” .02 DELT

. 225 CXDOT(I)=CXNOT(I)*175.00 cELTY
RRITE(CUTE.3202) IYMD2,1HMSZ2 DX, DXDUT 4LROV ceLY
IF(.NUTIFLOT) GO TO 25C ceLrY
RACLCINDEXI=DR(1) DELT
CCTHKCINDEX}=OR(2) OzLT
ATRE {INDEXI=UR(3) oELT
CAYSIINDEX)}=DAYS2 CELT

O JFCINUEX sEQel1) DILTAT=CAYS2 CELT
IF(INLEX +£042) DELTAT=CAYS2-DELTAT 0ELY

250 hTN+) DELT
T IF{MNe«LTsSC} GC TO 1 CELT
n=G CELTY
WRITE(GLTF.3C0N1) . DELT

€0 7O 1§ ] DELT

€ CALCULLATE RME OF RADIAL +CRCSS TRACKJALING TRACK DIFFERCNCES DELT
350 SUMPLUS=C (00 CELT
SUMVELSU « (D7 CELT

CO 325 J=1.3 CELT
SUMPDS = bLb“ﬂS*SGR{JJ oELT
SYUMVEL = ‘.-;L.D"V L +S3v( D) CuLT
SOR{JI=0SCRTLSLR{IIZXING) ' . DELT

225 SOV JI=DSCRTLENVIIYIFXINT] DELT
SUMPUS=USURT{ SUMBOS/XIND } DELT

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR___
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Page 5 of 9
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SUMVLLEDSCRT { SUMVTL /X TAD)
WRITCC(CUTFGI7$3) SDRySUMP TS SD Ve SUAVEL
CREWIND LRVI 4
RredlND [rA2
[Fl+OTL IFLST) GO TU 34C

C ¥MaAxkzs UPTIUNAL PLUT AND/IRE FLOT TAPE
CALL ACALER(DELTAT LASTSw)
C I NOT tMOF Lo eREREAD DATA
(¢ IF(LASTow) S5TOP
KUM= G
T 1Sml = FALSE . -
1562=15wl
XINO=GeLEC
CO 51C I[=1,2
S0l I ) =C (LD
SuvV{1)=3.022
CALL HOUORELI{DAYS1aXYZENLRVTAP La=1,1¥YMOL o IHML535C010)
{60 TU ot 3
G645 FURMAT(Tag)
1CTC FURMAT(Z2IZaL 142711+ 12¢0143F125)
1931 FURMAT (3C12.5/6D1%¢5)
I0NZE FURMATILE 316407+ 1F1M42,F%a2)
3I00L FURMAT (1 1¢%2PDCH AND FLEMENTS —=— SET'J2/1H243XK:" YEARGMONTH!
x CLCAY Y 415,48 X 4 VHCUR JMINUTZZSTCIND tulns
= IFCs1LIXIHX §12X1HY 12X1HZ 12¥XAHXDOT SXaHYDOT 9XaHZDOT/
¥ IXe3(10XIRIM)I ) 1XI{ENSHIM/S)I I/ /aX03T134103F13es)
2ann FUQMA}TI!»IV.EH PDATE « IX 420 10X 25PSITYOMN DIFFFR3FNCFS 10X
PORYWEL DCITY DIFEESENGES YATH 2%, 2HOF 2L 20 ;aHIVETEGSY
2E2eUM(CM/SEC)IIAIH +BH CATA,IX 3t 2H= )}/
IF o8B X SHCFCS5S 5% o5HALCNG 13X
SFCROSS5+SX% s SHALCKNGAIAH YYMMD D HHMMS S suX e 2HDX s 3X 4 2HDY 1 BX 4
ZFCZ UXy SHIXOOT 35X 4 SHOYCOT 2 3%+ SHOZUOT ¢ Xy HPXADTAL S L X,
SHTRACK SX s SHTRACK ¢S Xs SHRADIAL 14X s GHTRACK s 5Xs SHTRALKS)
3003 FUHMAT (/7 +755X 184S OF POSITITK ARD VELOCITY DIFFERENCEST//135XK,

1 "PLSITICN CIFFEREMNCES (METZIRSI* 432X 'VELDCLITY DIFSERENCES!

2 FXGA(CA/SECI /70X VRACTAL Sy 7X 4 "CRI55 TRACK 4 3Xat4LONG TRACK',

3 7Xe'TCTALY 419X, "RADIAL ' 7Xs 'CRAOSS TRACK?! (43X *ALONSG TRACK' 47X

& CTOTAL YW/ /FIC «2:3F 1522+ 15X 2FF104243F15.2)
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g
rs
CRALLUVLINTE
HwR-SJ ﬂtwm ]
AND SEcoND3
READ IN
OPTIONS
PRINT
EpoCh\s AMD
ELEMENTS
. SET
CRE1 TRPE
SUITTCH

READ TITLE
RERD FIRST
Ry RECORDS
T
oVl
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CALCULIRTE
gPoci FoR
pLOT

RERD RV
RECORDS

MAIN-DELTA
Page 7 of 9
30 September 1972

RDORDY

ObTARIN ORB1
DRTH

ADD ONE
YERL TO REFERENR
TTME
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MAIN-DELTA
Page 8 of 9
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ARRRY FuLE

CALLULITE
ORBETAL
DLFFERERICES
PRENT
ORBIML
DILEFFERENCES
KDoA |
O
REKWD RY OBTAIN
TAC 1 oah1 DATR
_ ThPE 1

[

e —
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OBPIN ORBL

DATA
™PE 2

READ RY
TRPE 2

ADD oNz
YEBA. TO
ACIERENE TIMCE
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CLOLITE
RMs’s OF
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PRUNT RMSs
oF .
DrEreERENCES

PERNER
pLOT
DLEFECES
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EWD oF ORTT




. ADTIME
: Page 1 of 3
. 30 September 1972
ADTIME o

DLESCRIPTION
The subroutine ADTIME updates tne time of the measure-

ment by the number of scconds between each data point,
calling ADDYMD to recompute the date when necessary.
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ADTIME
Page 2 of 3

30 September 1972

NAHE ADYIME ks
. r,
©PURINCSE CORVIRTS hOLYS, MINUTE S, SECURDS TO DAYS
‘ .
CALL ING S$UCUERSE  CALL ADT IFE (1YRD ¢ JHM,SEC) o
SYHMIOUL TYFE OESCRIPTICN
IyML l' ITHPUT - YEAR;I’-'.ONTH.DAV. IN FORM YYMLIDD
IFM I iupuT = FLUMGMINLTE TH FOIE HEMM
SEC - R INFPUT = SECCND
sueéourlmu USED  ADDYHD
CCHMCN BLJCKS NAINE
INPUT FILES NONE ‘
QUTPALY FILES NONE
RESTRICTIUNS NONE '
FEFERENCES NOKE

SUUROUTIKRE ACTIMECIYMD ¢ IHMSEC)
C CALCLLAVE EIRKLYES
20 IM=SEC /60,
IF(SEC LT «Da d 1Mz IM-1
SEC=SEC=EC#FLOAT I H)
FM=THI =403 (THHA100) 1M
€ CALCLLATE [CAYS
10=1 /7 144C
IFCIM L TCYID=ID-]
C CALCULATE 1OLESMINUTES
IM=Ir-lue 1469
IHR= I ta 0 [MZ766)

C ACD CAYS TOU LCATR

IF(lLemieC) CALL ACDYHECIVELLIC)

RETURN
EHD
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ADTIME
Page 3 of 3
30 September 1972

CALCULRTE
MINUTES

CALCULITE

DRY'S

COMBINE

HOURS RND
MINUTES

NUMBER
ofF DAYS
=0

ADDYMD

pOD DAYS
- To DAY
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RDORB1
Page 1 of 4 ,
30. September 1972

RDORB1

- DESCRIPTION

RDORB1 reads a record of 50 data noints from one of
two ORB1 tapes and stores them, returning one vnoint to the
~calling program. One point is returned for each subseauent
call to RDORB1 for a specific tape until it is necessarv to

read another record.
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RDORB1
" Page 2 of 4
30 September 1572

" NANZ RDOREL s
PLREL SE READS OF51 TAPES
CALL ING St CJENCT  CALL RDOREL(TINE oXY 2, URB1 ghe ] YMOA o [HMA J ASEC)

SYyHMLOL  TYFE DESCRIPTICN

T IME CF °  DUTPUT = NUMBER CF DAYS FRCY EPOCH

XYz “F OUTPUT = COCRDIINATES OF POSITION ANC VILOCITY
(el

ORul - I INPUT = UNIT NUMEEP OF RV TAPE

N I INPUT - RV TAPE INDICATOR (1 OR 2)

EIYMuA 1 QUTPUT = YEARMORTH<DAY OF COORDINATES

1+MA i OUTPUT — HOUZ<MINUTE OF COGRD [NATES

ASCC r ouUTPUT SECOMDS OF CRORDIKNATES

SUERCUTINE LEED ADTIME

COvMUN BLUCKS NANZ
"INPUT FILE " QRB1 - ORB1 TAPE
DUTPUT FILES NONE
CRESTRICT JONS NTINE
. REFERENCES NONE
"SUBKOUTINE RDCRBI(TIME(XYZ,0REB1+NsIYMOCALIHMAASEC) _RDODOR]R 3D
HEAL®E HLFL{S ) BUF2(S) sBUFI34212SLIMS1{0+357)+ELEMS2(6450) ADOR &2
1 ELEMS(5+¢5042) +DELTATL{2) +DAYS{2)+SECITIMEWXYZ{6)EQF . RDOR &}
" INTEGER CF281 . ' RDUR 42
CIMCNSICHR M(2)NOTLISTCZ) « JYMDCZ) o IHM(2) 4 SEC(2) " RDOR A3
LUGICAL NCTEST ' ROOR 44
EQUIVALERCE (QUFL BUF) «(BUF2,BULF(142) }4(ELEMSL ,ELEMS), RDOR 85
1 " {ELEMS2ELEMS({Llelaz)} ROOR 45
CATA M/s2%2G/ ROOR 47
LATA NCTIST/2%FALSE S/ ' ' E _ ©. RDOR 43
LATA ECF/S5959955.0D3/ ‘ , . -RDOR  av
IF(NJLT.C) GC TO 25 ’ o ' - ROOP 393
€ TEST IF ARAAY IS5 EMPTY : ROOP 51
IF(M{N).LT.30) GO TC 5 ) FDOR 52
€ REAL CLULKDINATES INTU AN AKRAY :  RDOR 53
IF(N.£Qs1) READIOIL 1 +SAD=20) HLF1 ZLEMSL. RDOR 54
JF{NELsZ} READI(DABL¢ERC=20) BLF2ELEMS2 s ROUP 55
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KLUKXBL
Page 3 of 4
30 September 1972

, < HE
REPRODUCIBILITY OF TH
ORIGINAL PAGE IS POOR_,

M) =0 ’ o ‘ " RDCR S5

€ CALCLULATC TEINE OF FIRST SET GF CCORDIMATCS | C ROOS 37

IF{oUF L1 0) e ZC.SOF®1.5C~3) 60 T 27 o RODT T 8%

. LYol (NI =eLF (] g0t - . o v . #I30k 5%

SECINISELF{ 34MI-BUF {44 N) ’ ROSK 57

IF=T LI NTEEESINIZ D503 0100 ) ' t20F &1

M= ICIAFL(SECINI~DFLOATIIFZ 107 )}93,003)/54301) . ' ROUR 32

SN ZSECINI-LFLOAT(IMI®ELTDL=DFLIAT(IR/ 13034403 - ROOT  £3

IMMIRYISTRALM . ROOR 64

LF(LULTLIST(N)) GO T3 5 RDOF 65

C CALCLLATL LAYS FeCM ZPULH : RDUR o6

CAYS({NISELF{2 NI+AUF {3 8} /2.64E4 . EOUR &7

. € CALCULATE TIMc CIFFERSINCE EETWEEN (GORUINATE SATS RDOOR a

CELTATLNIZEUF (& NI/ Se04D6 RDD2 &€

MNOGTLSTUINIZ«TRUE . . : . nRpoOR 73

3 MiNl=AINIAL : Ry0™ 71

- =M N) : . ROOK 72

C FILL YutFuUT YECTORS ' . - . . fRoOF 73

Cu 1C I=1.¢ : . o ROOIT T4

16 X¥Z( 1) =eLeMSL{14JsNY*14%D3 ‘ - RDOR 75

© FIMe=CAYSIN) ' ‘ : o . RODOR 75

€ UPLATE TIMES : . RDOR 77

CAYSINI=L2YSIR)+OELTAT (M) » : . o ROOK  TU

SECIMNISSECINI+BEUF( 4N . : ' ; apur  To

CALL ACTINICIYMDI{N) s IHNMIN}SECINT) _ GDOR 37

IYMOAS TYNEAN) . POCl M1

IRMA=LEMOR) - ' mOOF 82

AScC=SEC(d] ' HU a3

C TEST FUR chOF ILE : ‘ - , RODP  Ha

IF(XYZ{1)+ECEOQOF) TIME=G55.5DN , fOOR 85

RETURN _ . - - ROOQ 86

C RETURN LNU OF FILE ' FDOFR 87
20 TIME=9%%.CD2 . RDOF. B3

ETURN , ' : RDOR 89

25 Cu 3C 1=1.2 ' ' RDOX %

M) =5C ' : RDOR 91}

33 NOT1ST (I )=4FALSE. ROOt 2

RETURN C : ‘ RGOk 53

© END . ' ‘ ‘ RDOR 94
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READER
Page 1 of 4
30 September 1872

READER

DESCRIPTION

The subroutine READER controls the calls to the
- WRDC Plot Package routines to generate the printer plots

“and/or plot tape for the orbital differences computed in
DELTA.
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.READER
Page 2 of 4
30 September 1972

ORIGIN
* o ]
- ' Y
NAND FEADLR
LR USL PLOTS ORECITAL DIFPRROINCES
CALLIMNG Sz GUERTH  CALL REACeR(DT L ASTSH)
¥l TYHD CESCRIPTIUN
ul L CINPUT = TIME FROM ZPOCH 1IN DAYS
LASTSW L INPUT = LAST PLOTY SwITOH
SULrUUT INg 3 LEZD MO EDIT FRMADY ORL IR MAYHIN
OGRIN PLOT PLOTST PTYNUM VERLIN
CCMMCN LLULKS CRLOT & PLOTTP
INPUT FILES ' NONF
COLTPLT FliLces NONT
RESTHICTIUNS NOHE
RiEPenRCRNCES NONE
SUSHOUTINE KD ALER(CT.LASTSH) ) ' : . READ 20
LOGICAL L ASTSW o RZAD AN
RELAL MN1avL ) PZAD 31
Luudte PwECISION DT neEAD 32
CUMMUN/;iLJTsiqltz).LOGX.LOGY.XLﬂLlw.YLDLIH.XHILIF yYHIL DM, RZAD a3
L] KSUAL « YSCALWFXLDWFYLC s G2L5) ' READ 34
CUMMQN/PL(TTP/DAvstLG?GI.R;DIAL(AF"C}.CRSTRK(AC:Q).ALGTRK(Q?C)). pTAL 35
» PERAY(Z21) IXYRO2, IHNS2, TNDEXNURPTWSCALE) o SCALEZyNTRVL nEAC 3¢€
LUGICAL FLOTS.TAPE } : READ ‘37
CUUBLE PHRETISTICN TITLE(3) JANRRAY nREAD 3
CATA TITLEZERIPOCH + 8&H ¢« BH / . READ 3o
CATA NUMLrZLE 3/ READ aAn
CATA TAPEZFALSEW/ . . ’ READ &1
C lthIALILE ) READ 42
JIE(NUPToREet ) TARPT =2 TRAUE o - . RCAD &3
CLASETCAYS(L =0T . ' ' RE AL A4
ANUMS3a3€ «7 U *DT ’ READ AG
OU i 1=1,IKGCELX : . . ‘READ 6
v CAYSCL 1= (LAYSR{TI )=t ASF 225, ‘ ’ . . fREAD a7
C DEILEEMING mAXIMA AND MINIMA OF A EIYS READ &p
15 CALL PARIINCUADIAL o THOLY ¢RI Fr2AX) REAL 49
CALL MAXZRINIALCTYFCy TNOEX nb ¥ I onl 24X} : READL &f
Crnll, MAXMINI(CROTHE  TRDEX, CATH, CHAR) o HREAD 5%
lf’-(.’if:’:‘n..(l.ﬁ) [ AT B : . .o ROAL o
HEALBA = AAXL (A RSCMAY (ALE 2 ) . _ ‘ FCAD 53
HEALMY = AMINT (e RGO N LT RY ' i READ K4
C DETUhe NG MAXMINMUM ARD BINTMLY UF PLUTTING GHIN ) . RU AL 5%
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17

16

READER

Page 3 of 4

30 Scptcmber 1972

(AL PAGE 15 ?003',

-,
Call p1YNLM(QEﬂLqNI”EAL‘K‘GEALNNIFEiLMKQNJ'
Gl Ta 1o A Y

LT INUe

hEALMX = ZCZALFI
hE ALMIs = :CALER
RY=ENTHVLE A3
CLAT INU
latlanl =]

KK =T »

Xolltg=y »

3TAsT Fe JT

IHIT
2\

FLUT 3= 2THRLZ .

CALL PLUTETINCPY ,.PLOTS)

CAL. HURLIN(Z2Z2RTRAJECTONY DIFFEFRENISS+22.5124520)
CALL LOIT{IYMU2, ' 1217 11TLE(2),.P)

CALL EOLT(IMMS2, 0153 TITLT(3) .7}

CALL HULRLIN{ARRAYL( 1)+5845124277)

Call HCRLIN{ARTAY( G156 C125457 1}

CALL HCRUIN{ARTAY (1 9) e 558124830}

Catl HORLIN(TITLE R 4,3512,.67C)

IaLl 26 GRID GN NEXT PACGE

CALL FRMALY

CALL HURLINIZ2HTRALITCTORY DIFFLRFNCSS,22¢312417U0)
CALL HUKL IN{IEHHOUKRS FROM EPOCHTE,51247)

CALL HURL IN{Z2VH==== RACTAL CIFFEREINCES « 255120263

CALL HOGRL IMN{2TH=*®et ® CROSS TRACK DIFFLRACNCES«224512,%67)

PLOT

CIF(Xr.GT () GO TO 25

END

CALL HCRLIN(2%Hasasas ALCHG THACK DlFFERFNCCh 27151244711
XE=AMUJ(XKEtL e 204)

YLOLIM=3Z#5 ™ Ta kXK

YHIL lM=‘+:§E|+5\h'- o kXK

hAuMzMINILINSEX -ISTAQT.hUNl)+l

XMAX =X MINTANUM

CALL UuHIL(iﬂlN.XMAK.iZf'FE-ll'-1:PEAL4N REALMX(NY'F7al1)'s1.0)

XMINZXNMAX

CALL VERLIN(GFMETFR S 6 4% INTIYHILIMEYLOLIM)Z2)
DATA POLNYS

Cale PLOT(DAYS{ISTART) +RADIAL(ISTART) JNUMWGH )
CALL PLOTIDAYSIISTART) JCRSTRKUISTART) NUMLGH »)
CALL PLOTIGAYS{ISTART ) JALGTHK{ ISTARTE NUMWGH o}
ISTART S LS TARTINUM .

IFCINICEXSLTLLSTARTY GO TO 30

GO YO 20

CALL FRMACVY

IFITAPLC ANDSLASTSW] CALL PLUTS?(T..FALSF.)
CF PLUT :
IF{LALTSa) CALL ENDPLT

RETURN

LND
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ADDYMD
Page 1 of 1
30 September 1972

ADDYMD

' DESCRIPTION -

(See GEODYN)
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1.1.2 GEORGE

INTRODUCTION
: o
The support program GEORGE analyzes GEODYN measure-
ment residuals. The residuals enter GEORGE from a tape
generated by GEODYN and are analyzed on a pass by pass
basis for either the station and/or measurement type
"specified by card input to GEORGE.

"The main routine GEORGE selects the residuals to
be analyzed and breaks them up into individual passes.
GEORGE also controls which types of plots are to be made,
if any. ‘ | '

REGANL performs the regression analysis and can
edit data points on the basis of their standard deviations

". from the mean.

The subroutines HISTO and PLOTER provide visual aids
"in analyzing the residuals. HISTO plots a histogram of
either the residuals or the ratios to sigma for each pass
| and a grand summation histogram for all the passes analyzed.
PLOTER plots either residuals versus time or measurement

rate versus residuals for each pass of data. Both subrou-
tines are driver routines for the Plot Package,

The subroutine DIFF computes the difference in days.
between any two dates, and the subroutine RYMDI resolves
~a date in one word into three words: the year, the month,
- and the day.

_ GEORGE requires approximately 525K bytes of core and
the IBM 360 system routines DSQRT and .MOD. GEORGE will analyze
about 1000 residuals in less than threce minutes..

1-28



PROGRAM MATHEMATICS

. The subroutine REGANL determipney measurement biases
(or zero-set errors) and timing errors 1in cach pass of
data and then performs a regression and analysis of the

-residuals, ' T .

The zeéro-set error, A, and timing error, B, are REGANL
‘determined by using a least squares method of solving the

following equation:
Y = A+BX . W

where
Y is the residual and
. X is the measurement rate.

Taking the partials of (1) with respect to B and
then with respect to A and setting them to zero, we get

N N
. 2 _ .
i¥Yi - B 2 Xj7 - A X; =0 (2)
“

e
i
i
[
I
e
[

'1-29



N N | |
| }E Y, - B X, - NA =0 &)
! i=1
| Ny
. »
where N is the number of points in the pass, REGANL

The two equations are solved simultaneohsly for A

First REGANL computes the sums of the rates,

... N -
Z Xy

i=1
- and residuals,
N
Y v,
‘ S |
i=1 .
the products of Xi and Yi,
N . '
EE XYy l

i=1

the squares of the rates,

N
2
2 %

i=1

1-30



and finally, the squares of the residuals, _ : - REGANL

-

N 7.
2
2 Y; . ~1

i=1 _ . A

Then the corrected sum of the products, CSXY, and
2

the corrected sums of the squares, CSX" and CSYZ, are com-
puted as follows:

CSXY

i=1 i=1 ‘ i=1

"
)/

) N ' N
csy? = zg v.2 . 22
. - 1] L] 1 -

csSX™ =

[a¥
=
b=
[N
™3
(]
P
M=

[
]
f—

ot
1]
[wany
'—l
It
—t

Now, solving for B we get

csxy/csx?,

=)
H

and solving for A using B we get
. .4 N ‘ N
A - (LEE Y, -8B Y xi)
1=1

i=1
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~ The regression analysis is performed next. (See
Anderson, R.L., and Bancroft, J.A., Statistical Theory in
Research, 1952, McGraw-Hill Book Co., Inc., New York, pp.

156-157.) i
The regression sum of squares, RSS, is - REGANL
RSS = CSXYZ//CSXZ
and the regression mean, RM, is
CRM = (CsY? - RSS)/(N - 1),

which is nothing more than the square of the standard
‘deviation of the residuals about the trajectory.

" The standard deviations of the zero-set error,
SDZ, and timing error, SDT, are

N
SDZ RM Ei Xiz / NCSX?
i=1 7

and

SDT

1t

- Jr /(N-l)'
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The noise about the fitted line, D, is - REGANL

‘D = VRM |

A f

The residual mean square, RMSQ, is computed as

csy? - Rss
RMSQ = N1

" To test the randomness of the result, we compute
the residuals corrected for zero-set and timing error

- biases, CRi’ as

CRi = RESIDi - Ai - BiXi

wheredRESIDi is the residual.

Then we compute difference sum of squares between
subsequent residuals, DSQ, as

N 2
s o S (o o)
‘- i=1 | :

‘The random rnormal deviate, RND, is then

()

Jo-2y /o

RND =
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Thelnoise is random if
REGANL
|RND| < 2.58

and non-random if

|RND] > 2.58.
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CALLED ROUTINES

SUBROUTINE CROSS REFERENCE CHART

CALLING ROUTINES™ |

rJ

£ i
sl | B2
= (o] I 2 Y
AMAX1
AMINT ©
DIFF &
EDIT o O
ENDPLT &)
FRMADV O
HISTO
"HORLIN )
MAXMIN O @
MINT ©
NEWMM & O
OGRID O O
PLOT O
PLOTER
PLOTST &
PTYNUM O &)
REGANL O
RYMD!I o
VERLIN O )
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COMMON BLOCK CROSS REFERENCE CHART

COMMON
BLOCKS

ROUTINES
= - 3
(o) s u Z
E - = = o
Y « o] 9 e}
= e o 2 & [t
ARRAY Q
COONST e e
LOGIC % & 3
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MAIN-GEORGE

Page 1 of 10
30 Septenber 1972

MAIN-GEORGE

DESCRIPTION

. The main routine GEORGE reads the GEORGE INPUT
'CARDS and sets the switches for the type, station
number and network of the data to be analyzed. It also
' sets the switches for the type of analysis (residual
~or ratio) and type or types of plots desired. GEORGE
then reads the residual tape and separates the data
into passes. Once a pass is established, GEORGE calls
REGANL to compute the zero set and timing errors and
perform the regrcssioh aﬁalysis. If plots of the
residuals or ratios are desired,'PLOTER is called. 1If
histograms are desired, HISTO is called. This pro-
cedure is followed until all ‘the data specified is
analyzed. ‘
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ALV A LT a2

Page 2 of 10
30 September 1972

The tracking networks acceptable to GEORGE and

the code abbreviations are given below:

S f N

- STADAN . STADAN

DOPPLER ; DOPLER

U.S.A.F. USAF

C~BAND " C BAND

SECOR SECOR

U.S.C.§C.S. USC+GS

SPEOPT SPEOPT

INTERNAT LONAL INTERL

SAO SAO

- The types of measurements and the code names
acceptable to GEORGE are listed below:

Measurcment Type _ Code Name
rigﬁt ascension RT ASC
~declination DECLIN
range  RANGE
range rate R RATE
alpha ALPHA
beta . BETA

X angle _ X ANGL

y angle Y ANGL
azimuth - AZMUTH

elevation _ ELEV
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NAM- -

PURGEE

SUQKLUTENES LS

CCLNEN DLOCKS

INPUT FILES

ouTiPuUT FILE

- RESTIICT INNS

MAIN-GEORGE
Page 3 of 10
30 September 1972

;PRODUCIBILITY OF THE
R MINAL PAGE IS ROOR 4

i f

MAIN GLORGE 4
FHRION ANALYSIS UF RLSIDUALS OR
THE RESULTS

PERFDARVS A ROGRE
RATIDS AND FLOTS

ZD DATE DIFF HISTO REGANL RYMD L
EDIT CROPLY FriMADWY HOIILIN HAXMIMN
PEHT WL MM asniio PLUOT ST PTYNUN
NVERLIN PLUOTER
ARRAY LOGIC COONSTY
GEORGE 1KPUT CARLCS
NONAME RESICUAL. TAPE

PRINTER

A KAXTIMUN OF 400C POINTS PER PASS wWILL B8E ANALYZIED

REFLGENCES NONE
10001 FORMAT(2(AG AX) )
T 10067 FHIMAT (AR .4X . 5(F1040))
POONT R {IH 1. IAXaYhak ANALYSIS OF Y4AS,?
©OR0C02 FURIAT (bt o 73 PAXENETHORK = = . 48)
20003 FORMATILE s12X9STATICN = = ¢, 86}
20004 FOLKMAT (1t 501 ILLEGAL MEASURIFEMT TYPE
2C009 FUAMAT(1R «S0H TLLEGAL KAETVORK NAME
200006 FUNMAT (LF +28F TLLEGAL CPYION CARD

£S5 IGNORED -~ SKIPPING YO DATA) .
20020 FORMAT (IHC6211 NO DATA CF THE TYPE SPEC
& NOCXT CASE)

20021 FURMAT(I-C,20H OBSERVATIONS BELOW +FS5.1

GcEOr
GEOR
GEOR
GEOR
GELP
SKIPPING TO NEXY CASE )} GROR
- SKIPPING TQ MNEXT CASE ) GEup
2AE+46H REMAINING OPTICNGELDN

GEQ(R
-~ SKIPPING TOGEDR
' GEQoR
GEON

RESLIDUALS *Ek%)

IF{ED FOUND

123H DEGREES WILL NOT BE AN

EALYZED) CEOR .
20022 FURMAT (LG 211 REYSIDUALSE DEVIATING +Fael, GEUR
« S22 UNITS O MDHE FROY TRE FITTED LINE wiltl € REJECTEDY}) GEOR
20023 FORMAT (LG 2 TOD MANY OHSEARVATIONS —— REMALEDER [GNORLEND) GEQR
DOUBLE FARRCISTON  ACHAN(3.+50) « ATY®E s CHAN v CCHAN(3450) « DATAGLOR
DOUSLE PRICIZIOGN  EL v ELEV o+ FHRET(9) ¢« FTYPE GEDR
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. 1) oo - Ty o TH.E _
REPRD- v . :
) e f i )

REM.CT=1 o CED ' ’ GEOnR L 54
CATA JACFIN JCCHAN 7 23%C # 4 : . Gror oY
DATA GRARGIDL 2R LASERVLAST s SAOULASZ GHSHARR 4 6H CEHLASER GEUR 53

. GHLAST S GIHSADLAS Y ' GEOR S0

* DATA ETITEELZGI1T ASCOHEALGE 3 £HR RATE, oHFREG  «SMALPHA JEHMX ANGL, GLEE 45
. GHAZEUTH s e FLUCL TH e £ s OH O W 6HOETA o GO0 o1

. GhY ANGL JGFELEY /7 : TOGHIR 62
CATA FRET/GHSTADAMN, GHDUPL LR, GHUSAF 2 61C HAND+OHSECOR «OHUSCHGSs  GRDRY 03

. C O BHSEILPT S CHINTLIL y 6HSAD 7 GLOR  GA
CATA OFPTICNAGECHAN ALsBFEL CUTy ERHCHAN Cy CHRAMBIG +6HPROCESy 6MAISTOM. GLON 55

. : CI4M.OT 4 6H s ERREJEC Y 6ROATA 7/ _ GEQIt 66
DO 105 I=1.'4 . IO LY §

_ 1S FTIYPEl I}=FYYPEILLY GEGR 68
C READ GLORGE INMPUT CARDS AND SET SWITCHIS FUR MNETWORK AND STATION GEUN 69
A4 READ 100G La TYPREINST HSTA S GEGR  TC
IF (NEYoECCRANIFNET(L) = GRAFR _ GEOR 71

IF ERITGFECLASENIFNETET) ~ LASER . GEUR T2

IF (NET ECeSALLASIFNETI7I= GAGLAS ) “GEaRr 73
IF(NET « £6 COHOANCITHNET IS )T CHAND GEONn  7a
PRINT 20CC1.1YPE . . GEOR 75
GROSUM=+F FLGE ' GEQ! 75
LAST LiA=F ALSE : GEor T7
SHIFCH=+F/L3E. ' GCoR 78
1107 =0 S . GEOR 79
RSAVE=D ' GEOR &0
MMCASE=D GEQOR &1
1SAvE=n ’ GECQn R2

N 2 1-1.r GEOR A3

IF (TYPEEQFTYPELTIYYLSAVE = 1 . ’ GEOR 66

3 CONTINUE GEQR 85
IFCISAVESRECD)Y GO TO 66 GEOR &6
FRINY 20CC4 - GEQR &7

GO0 TO 27 ' © GEOR 88

99 CONTINLE ’ GEOR: B9
IF CNETWECTIELARK) GO TO 1t "GEOR  9C
PRINT 20CL2.NET GEOR 91

B0 § 1=1,5 - GEOR 92
 BF {NETWECFHET{I}INSAVE=SI . ctor 93
§ COHTLHUE ' GEOR 94
IF {N3AVENELQ) GD TD 1 . . GEOR 985
PRINY 200GS ‘ o : GEOR 96
GO YO 27 ’ . . GEOR 97

1 CONTY INUE o GEOR 94

T OIF {ESTACAMEL IELANKIPRINT 20003 (KSTA GEOR 99
C INITIALLZE CCASTANTS AMND: SwITCHES - . GEOR 100
CO 20 I=1.100 - ) GEDR 101

20 STRAKELT )= IELANK - : . GEOi? 102
CUT = Q.0 : : _ . GEDi: 103
14020=4 ‘ . : ’ GEQR 104
AMGSV = FILSE S ) GENR 105
FILTSu=, T 2LSE . CEO:t 106
FLOY U 5o FELSL . _ ' ) ‘ ‘ crar 107
FRUGY  «FALGS ' G 195
TN E RS EI O ¥ Y i : GO 199

€ RESD LLGLHSL TLPOL CREDS ARD SET ARALYSIS AND PLOTVINRG DPTIONS croil t1o
G ORLAL QUL Ze0P T, VAL UT GEOt 1L
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PO T I=t.10 : e | _ - S GEOR 112

IE (UPTLRELOPTIONITIIGD TO 7 P : GLIOM 113

GN TO (h‘v;u1C’01lv|2‘13|l‘|l1501f017).[ - ’ G=08r 14

T Cumay e ) Gyl 115
FRINT 2{CC640FT _ : : ' GIUNT 116

GU YO 17 . ~ ' ToGCUrt 117

d JACHAN = JACHAN + 1 ' PO " GEUuR 118
ACHANC Ty JACHARY = VALUE(L) . ’ : CGEOR 119
ACHAML 29 JACHALY = VALUE(Z) . : _ . GELGH 120
ACHANC 34 JACHAL) = VALUE(L )41 : : GEN 121

GO FO 6 ' ' _ GEOR 122

G CUT = VALLE{1} ) GLOR 123
PRINT 20GCZ1.CUT _ GEOR 124

GO TO & : : ' " GEOR 125

10 JCOHAN = JCCHAN + 1 GOl 126
CCHANC 14 JCCHARIE VALUE(L) : ‘ GEOR 127
COCHANEZ s JCC1:ANYS VALUE(Z) C GOt 128

! CCHANCU3.JCCHANIS VALUE(A) + 1 _ GEOR 129
¢0 TO & ' , " GEOR 130

11 AMOSG = 4 TRUE. . : : GUOR 131
GO Tu & ) . GEON 132

12 F2OS5% = +1RUE. . q GEOR 133
GO TU & - e GEuR 134

13 BISTSR = JTHUE. - ) GEIR 135
'Sl'il'lCH=VALU[:'(1}-EO.lootlﬁn\"f-.l_ui'-:(lj.‘_io..'j. - GEOP 136
GROSUMTYALUC (1) sEQe 22 e OR o VALUE (1) 5@ e 30 " GEUR 137

£ Yo e ) GENR 138

IS FLOTIL = WTAaur. . . . GEOP 170
IFCVALULE{1).ECele} la028=6 GEOR 143

GO TO & GEOR 141

15 COUNT LNUE _ . . . GrOR 1Az
. CL TO 6 _ ' GEOR 143
1€ CONT INUE - GEDR 144
REJSW =4 TRUD, GEUR 145
REJECT = VALUE(L) : , G0N 145
PRINT Z2C0L24REJECT GEDR 147

‘ GU TO & GENR 148
READ NONAME RESICUSL TAPE GIOIt 149
17 READ(15,END=1E,ERR=16) IYME1 s IHML. SECY + 1STAWMTIYPELOBSOLsRESIDL,e GIZUR 150
. RATICI OEDOTE + DBSUR W RESTIDE4RATIN2, OBOOT2,EL s INET SOR 141
TEST IFOR EAD CF CATA : . GEDR 152
JIF (I1STAWEQ.TELANK)GD 10 18 ‘ . G=DR 1523

IF (INETEQeD YIRET = 2 . GEOR 154
TEST FUR KEQUESTELC DATA GED2 155
IF(EL«LT«CUT! GO VO 17 . GEOR 156

IF (ISTACREKSTALAND KETAWNELTELANIIGU |TO 17 : GZOR 157

IF (NCToREGFRETOINET )« AND NET o hEe IJLANKIGO TO 17 . CGEOR 158

IF (MYYPELNELTYRPEIGO TC £ 7 : ' GEOR 159
STURLE KESIIUALS, TIME, ELEVATIUNS AND STATION NANE . GEOR 16C
BMEAS = AMDAS + 1 TGUDR 161

IF (NMEAS L TSLCTIIGO TC O1CS GuIQR 182
PisdNT 25cCe3 . : GTUR 163

CL TO Juo . ' GEOl 162

104 [¥enD{nvizAs)= Ivvpl ' : : GEMit 145
Jreesdniat AT = Tt} : GO 1h6

SZUlhEAL) = SECY : GEUR 167
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. ‘ R | . )
ECLVINMLESY = EL : , T CUOP 16"
haMe STLAFEAS) = 1STA ) Gt 1457
1IF{KSTAsEC-TELANK) GO TO 171 ' CGTIR 1T

. 157=1 . , Guer 171
' STHAME (L }=RST 2 . : . o : Gt 1P2
GO Tu 22 : ) . . CoGIeT 17T

ICE CONY INUE ‘ A ) . CLGTM 17
CU 21 1=1.170 . : GEOR 375

IF {(STNANE(LI) FU.ISTAICL TO 22 : : GOl 1TE

TFUSTNAMELT} «RE IBLANK) GO TO 21 _ GER YT7
157=1 : : TOGEDIt 173
STWARL(L)=1STA ) . GIOR 175
G0 TO 22 S GLOMN 157

21 CONT [NV . : : G 1Ry
2 CUNT INUE : s Grofl 182
KESTUOONMEFS) = RESIDI ' GO 103
RAYIOQUKAE?S) = FATIOL Gl 134
CBOUT(AMEAS) = 03D0T1 ) ’ . G-CH 185

C SYTGHE FALKEQD RSSICUALS IN UPPER HALF OF ARRAY GEUR 126
‘F(ls»\\.‘ﬁ‘.ol\ﬁoil-th)llsﬁ!VEoNEoﬁ.Af\DcISAVE-NE-?) cO TO 17 GEOR 147
MEAGN=NME A54 2007 _ GIUR 1B
KELID(HMEASN) = PESID2 ’ GEDR 189
RATJOC(KMEAEN) = RATIDZ ' 7 G 1G7
CHODT (e £EN) = 0B3DOT2 . ’ GHEoR 151
IYMOL{MEASKRI=TIYMD] GEDR 1722
FHMO ME AN ) =T bt GEOQR 193
SECEMIALNITLZECI : GEQi 194
EIFVIHFASAYF] GEOR 195
NAMEST {MEZSHITISTA ' ' . GEOR 196

GO TU 17 : GEQOR 197

18 REMIND 15 ' GEDR 198
IF (NMEASNC.C)GO TO S0 ' . CEOR 199
PRINT 200:z0 . . GEQR 200

CO TO 10z - - . GEOR 201

50 CONTINUE : ) GEULR 202
C MATCH DEASUREFENTS WITH SYATICN NAWE R GEQR 203
DO 23 J s14157T )  GEUR 204
JI=0 . : GLOR 205

DO 9 I=1.LMEAS ) GEOR 206
IF{NAMEST (1) s KE« STNAME{J) )GO TC 19 - GEOR 207,

JJ = JJ o+ L . ' GEOR 208
ICOUNT{Ju)=! , _ : - GEOR 209

19 COWTINLE ' o GEOR 210

CESVARTLL)Y = ICOUNT(L} ' . GEoRr 211
NPASS = 1 ) : - GEOR 212
o= Jd = ] . : : : GEOR 213
CO 24 I=1.K . CEOR 214
K = ICCULT(1} _ - . . ‘ GEOR 215

) M= ICOURTC(I®1) ‘ N 5 GEOR 216 -
C TEST FOL A KLY PASS . ' : GEQH 217
: IHSST = IV 10D GEOR 210
s 2 = 1 Iv140 . . GEUR 210
CAML DIFF(IYHMDINI o 1S, LY¥0IM ) 11452 IDAY, 1S0CH L GROR 22C
PHH= JLUAYZ ;S ¢ 1 DL CA3ECT . GLOY 221
IF (INKk.L1:1)C0 TG 24 . ‘ GEUt 2p2
NPASS = LEASS + 1 ) CEoa #23
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’ A‘.-.*' I . ) . ;
M CCUR 27a

FSTART {NT ASSE =
IERD P EE=L) = N / CEOR 224
24 CUNTINLE . ' g 2re
BECL otinT o TLOTSH e ORPLTST) ¢ARD « (aNDT L HISTS V. OHLHSTST) ) GO TO 196 GEQY 227
€ IKITiALIZE FLLT PACKAGE ' GLOu 228
: CALL MLUTSTUIAC2044 TRUES) TOGED 2?
CALt. FIIACY S : o ) YGEOR 23
PLTST= s TRLE., ' GEOR 31
HSTST=oTHLE, o GEOR 232
1C6 [END(NIAZS)TH ] GOt 240
DO 2% 1=1. HPASS _ _ ' _ GEDI 234
M= ISTART(1) : - GEDR 235
C PERFCORM: THE REGRCESSION ANALYSIS : GEDOR 235
CALL AEGARUISTARTCTI ) IEND{ T 1+ STNAMEC(J ) +&1M) GEOR 237
IFCeNUTTLOTSW] GD TO 167 - GEOR 235
€ MAKE THZ PLOTS : : GEOR 229
CALL PLLIER{ISTART( L)y LENDIT ) s VM STHAMEC J) 4 1 SAVE ) GEUR 247
IFCLSAVE €00 ] o0 ISAVE sEQGa N s ISAVELEQT ) . GECH 2o
2 CALL PLOTCERCISTARTOI) #2000 0 ikDIT J420C0 ¢ MM STHAMECI) o [SAVELT) GEOR 2a2
107 iF (GROUZLKY GU TU 25 _ ‘ GEOH 243
IF (+HOIT L-1STSw) GO YO 25 _ GEQR 244
€ MAKE THE HISTCGRANMS . GEOH 245
CALL MIUSTCUISTARYCL o TEND(L} ¢ My STHAMELJ) oI SAVE ) GEDOR 2606
IF(ISAVE W RE o1 dANDe TSAVELMHE LG e ARD ISAVELZRELT) GO TO 25 GEOR 247
CALL  HEISIOCISTARTUL M4 2COC IENCLLII+20G0 v MI4s STNAMEL(D ) o ISAVELT) GEUOR 248
© 25 CONTINUE GEQR 249
23 CONY INUE ’ < GEOR 2b0
LAGST IM= - THUE, - GEDOR 251
IF («NOUTLHISTSW) GO TO 102 : ' : GEOR 252
CALL HISYU(L¢KMEAS » MM STMAMEL J 5« ISAVE) ‘ GECR 253
1IF {ISAVE ¢ECe l-OR.lSA\'E.EO-O:UI’J-[S-‘\\.’E.EO;?} GEDN 254
o T CALL HISTC(2001 MEASHN MMy STNAME(A ) 3 ISAVE+T) GEDR 255
€ YEST FOR LAST DATA CARD ’ ' GEOR 256
102 READ 100CZ,TEST ~  GEDR 257
' IF (TLSTWEQ.IELANKY GO TO 4 GEOR 258
IF {TEST.EQ.LASY) GO YGC 27 o ' GEOR 259
GO TQ loz2 _ : S GEOR 260
27 CONT INuE : GEOR 261
IF(PLYST «CR.HSTST) CALL ENDPLT ' - GEDR 262
stopP _ , GEOR 263

€KD S , ‘ GEDR 264
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SET ANALSIS

TYPE
SWITCHED

17

REnD A RELD
FROM THE

RESIDUAL TRRE

RERVESTED
DRTA TYPE



>

STORE TIME,
RESTIVAL , ELEV-
ATLOM, STRTION

SWRE ETRTICN

NAMES IN
RARRAY

FIND CGOSER-
VATIONS FARCM
ONE STATTOM

9
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' DIFF _ .

DESCRIPTION
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HISTO

DESCRIPTION -

_ HISTO determines the grid size and labels to
produce histograms of each pass and a grand summation
histogram if. requested. It is basically a drive program
for the WOLF PLOT PACKAGE} hence all routines called by
HISTO are members of the PLOT PACKAGE.
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NANE, FISTO
. PURPCH: PLOTS HISTCGRAMS DF ANALYZED DATA
CALLING SZUUERCT  CALL HISTOIISTAATIEND MM NAME . 1SAVE)
S\'M-‘.‘;UL T'I'lFE T DESCRIPTIC

ESTART I INPUT

- INCEX OF START OF PASS IN ARRAY
{eNw - H INFUT = INDEX OF END JF PASS IN ARQAY
MM 1 INPUT = KUMEZIR JF POINTS IN PAS3
1SAVE 1 INPUT « INDEX UF TYPS OF PLOT REQUESTID
SUEKLUTINGS LSED EOIT FRYADYV HUORLIN MAXMIN MINT
: NEWMM OGFID PLOT PTYNUM VERLIN
CCMMLIN BLOCKS AKRRAY LOGIC
INFUT FILES NONE
OLTIPLT FILE PRINTER
WIETRICTIONS CNORE
REFCRENCES ' MONE
SUGKOUTINE HISTO(ISTART,,IEND MM NAME , I 3AVE) HIST 33
COUGLE PRECISIUN ELEV . FTYPE o [ZLANKs MAME 4 NAMEST, TITLE{(S)NIST 3&
CUUBLE PRECISICHN TYPE « XTITL(E) s YTITLLO) HIST 35
CULAMUN S 2hRAY # IYMODUACE TG )1, THU(ACOT )} SECI(AIOIN LJELEVIANGO ), HIST 2&
. o RESIDIA4rCCIO0COT(SICO0) ¢ ICOUNT(AJIC ) 4 NAMEST(4202 ), HIST 37
. FIYPE( 14) JRATIC(AC*Y) ) +IST 33
CUMMUN ZLCGIC / LASTIM SwITCH HIST 39
LOGICAL L2STIN.SWITCH ‘ . HIST 406
CIMENSION SIZEL22)+X{2),¥12) ‘ HIST a1}
CLATA XTITL/UHHISTOGRALEHM DOF Rs8HATIO FR,3HFQUENCIE.3HS +HIST 42
. YH / . HIST 43
CATA YTITL/SHFISTOGRA, EKM OF R.EBHISIDUAL . HIST 4&a
. BH FREQUEN, EHCICS » 8H / ' HIST 45
€ GEMERATE TITLE FOR TYPE OF RISTOGRAM - HIST &t
IF (MMLLT.5) GO TO 7€ : nISYT &7
TYPEsF TYFEL [SEVED} ) ' . HIST &3
TITLE(DI=1YPE . o HIST a9,
CO S I=1429 . HIST 82
5 Slze{l}=¢C. L ] FIST S}
IF(5wITCH} GU TO 15 . HIST 52
€ SET UP MISTJICRAYM GhlD 512% FOR RESIDUAL ANALYSIS . . HIST . 513
CALL NCwbr{NAVME sRESTID, ISTART WL END o IMA X HMTIA) HIST 54

CALL FTYRLH(RMINGAVMAX, HMIN AMAX,NX) : : ‘ HIST 55
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o

ColZE= LAES(EMAX=RATN)/NX} 4 . FIST &

CU $C [=1START.l:=MD : . HIST 57 .
JIFLaNIOT oL AST I M ANT e NAMTANEJMNAMEST (D)) G T 13 . HIS5T >&
. J=URaSILLII~RMING/CSTZE) 1. : ‘ HIST 5%
: SIcCU)=812Z{J)+l. ‘ HIST »f
1}  CUNTINUS ) ' ) HIST &1
GO TO &3 . ' “HIST &2
13 LO-20C [=18TART,ISND K1ST &3
IPFL e NAOT w LASTIMAAMNDNAMMESNEGHAMEST(I}) GU TO 23 . HISTY L3
RATIOULI=SIGNIPATIONT ) yRESIDCI ) , HiST 65
27 CuMTINLE . HIST 6&
C SET LP BISTUCRAM GRID SIZZ FUR RATIND ANALY3ILS ' HIST &7
[ Y NL#N&(NANt.RATIﬂ.IETAQT-IEND}HMAK.HM{N) ) ) HIST &5
IF (RMINJEQ.GMAX) CJ TO 65 ) HIST 359
CALL PTYMMIRMIN,RMAX, FRMIN, RMAX X)) rIST TP
CSIZE= (ABE(RMAXN-RMINIZRY) ‘ HIST 71
Cg 33 = IETART, [ 30D HIST 72
IFC e MUTsLASTINM I AND«NAMESNECNAMESTLELI Y)Y S50 TO 3¢ . HESY 73
IFCERATICUIISIM02:) S0 4Ced GO 10 3 H1ST 74
SE(CHATICLII=RMINI/ZCSI2ZE) +1 8 ' H1IST 73
SIZE(J)=S12S¢J)+1, _ } HIST 7o
30 CONTINUS . HIST 77
C FIKS Tr HMIGFEST COUNT AND CETERMIME INCRcHhNTS HISY 73
40 CALL MAZMINISIZE sNX VA INy YVMAX) ' H1SY To
’ VHMAX SV W AXYL . ) HIST 32
CALL PTYRLM{ oo VHMAX s VM ING VMAX . hY) o K15™ 11
AP AV IRARATLOATINT jalToe 1l el ™MYSVNMAX HIET 2
C EE LRI ErUFLCINT vaAaLun DS HIST o
CALL UGRIC{RMINJFMAX NX SHFE 1).1.v41N.VMAx NY+s53HFJel1)sla0) ) RIST Ea
IF(SWITCH) GO TQ 43 . ) ] HIST &5
CU 43 1=i.5 ' HIST 345
41 TITLECII=YTITLOIL) - ' HIST 37
CALL MHCRL IN(ISHRESICUAL VALUES y15+51249) HIST . €8
GO TO =g ' HIST 3
45 CU 46 1=1,.5 ‘ HIST 37
46 TITLE( I =xviTLlL) HIST 91
CALL HIRLIN(Z2IHRATIO TO SIGMA VALUSS21s sxa.o: HIST .92
50 CALL HCRLIN{TITLE . w8,S12,1C201 : HIST 93
IFLLASTINICALL HORLIN(3IHGRAND SUMMATION GF ALL PASSES ANALYZED: ®IST T4
e 3BaS12+%EZ) . HIST 95
CALL VERL IN{1SHFREQUENCY COUNT-19.3-512) ' ' , : "HIST 96
C PRINT OATA ' . H1SY 37
1F { 4NET.LASTIM) GO TOQ 56 . o HIST 48
ITaTAL=? ‘ . HIST oo
WHITE(S,1CC7) : . HIST 109
EO 55 J=1,8% . ; ' ' HIST 101
VALUE L= RMIN + (J—11%CS12ZE , HIST 132
VALUEZS RMIN & J®CSTZE ‘ ‘ FIST 103
"ITOTAL= ITOTAL + STZE(J} _ H1ST 104
_ WRITE(5.1651) VALUEL s VALUEZ.STZZCJ) ' HIST 1¢€S
55 CONT INLE . . _ . HIST 106
WRITE(E, 1C52) 1TQTAL , , HIST 1n7?
56 COhT INUCG . . HIST 133
€ FLCT DaTA . . HIST 102
XKCYV=RMLA HIST 110

SEZE(NX+1)3Ds _ _ HMIST 111
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s ]

LU 66 [=1eNX d , . HIST 112
Klc)=X{1)+CSI2ZE : ‘ FIST 1112
YOLI=S1Z2E(]) ‘ . HIST 11z

. Y{231=512c{I) ' ’ : : HIST 113
IF(SLLZEL L) oOT 47 ICALL PLOTIXsY « 24 &Hd } HISY 115
YUL2SAMAXI{SIZE(D) +SIZECL+1)) : . HIST 117
Yier=J. S ‘ : - " HEST 113
x{13=x(2) : o . RIST 119

69 IF (Y(1}aCTuDa) CALL PLETIX:YsZsaH ) T OHIST 122
CALL FrM#LY . . , _ ‘ ‘ HIST 121
FETURN _ HIST 122

63 #RITE(G4103) : . ‘ HIST 123
RETURN . : ' nIST 124

73 FreiIivT 10 : . FIST 125

‘ RETUAN _ ) : HIST 124
100 FurMAaT (e 40 INSUFFICIENT DATA FIR A MEANINGFUL HISTOGRAMS) HIST 127
121 FORMAT (1R ..‘:‘.‘x.:«ﬁ.111.Fl’:.<;.1-’)):.713: ] HIST 123
172 FURMATIIR 30X 454 LIXWFIM,2,410%,13) ’ PISY 2¢

133 FURMAT (11,272, *STATION NAWE ¢, X, 'PoSIDUAL VALUZ ' 456X, 'COUNT ' 4 /73  MIST 140
I24 FURMAT{IR1427X, *STATICON NAME?, €X, 'RESIDUAL YALUZ * 45Xe 'COUNT ' 45X, HIST 131

« *CONTENUEC? 4/ /) KIST 132

135 FORMAT (1#1.27Xy *STATION NAMEY, £X4 'ATTO VALUS* 4 5Xs ' COUNT? 47 7) HIST 132
120 FORMAT{IF 1 427X 'STATIUN MAME T 4 BEXo "RATID VALUE ' 53X *CUOUNT ' 46X HIST 132

¢ "CUNTIRUELD® 2/ /) HIST 133

10D FURMAT (LF 1423 XK YHISTOGRAM LATA '/ /2 20Xy "INTERVAL Y 45X, *FREQUENCY ' ,/HIST 136
o7} - HISTY 127

111 FORMAT( Iy o1 SXaF521a2Xa? TNt 2XuFSal 2 10XaF3al) HISY 138
1002 FOZMAY 1k /718N 0TOYAL AD; OF wTd, PAINTS = ¢, TA) HI&T 313G
13C3  FURMAT(1F ///45Xs 'THE RKATIO TC SIGMA VALUES ARS ALL ZERGe NO PLUHIST 164
oT CAN BE KADE ') : HIST 141

END , .. HIST 1a&2
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FIND LPRALEET
Coll. AND FIX
INCREMERTS

PRINT TITLE
AND LMDELS
ON PlOT

PRINT DATR

®oT DATA

( RETUAN )
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NEWM

DESCRIPTION
NEWMM is a simple program utilizing WOLF PLOT

- PACKAGE routines to determine maximum and minimum values
for either all or part of a specified array.
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NaME NEWMM o .
PURPOSC , FIND THI MAXIMUM AND MINIMUM VALUES 1M AN ARRAY FOR
. : : SPECIFIlcC STATIOMS

CALL ING SEGUERCE CALL NEWNMINAME , ARRAIZ [START [ ZSNDsRMA X RMIND
SYMUOL  TYFE DESCRIPTICN

NAMI OF INPUT = MAME OF ESTATIJN

ARRAL R INPQT - ARRAY TO BE S5SARCHED

(&COCI'

ISTART 1 INPUT = INDEX OF STARTING VALUC iN ARRAY
lERND ' I. . INPUT = INDEX DOF ENCDING VALUT IN ARH;Y
ﬁMAx R . OUTPUT = nAxIMuu_VALu£~

KM IN R DUTPUT = MININUM VALUZ

SUERCUTINES LSEQ  NONI

CCMMLN BLUCKS ARRAY LOGIC
IiNFUT riuLs S NONE
QUIPLT FILES NOMNE
RESTRICT ICNS NONE
. REFERENCES NONE
SUBRUUTIME NEWMM(NAME « ARRALZISTART s ICND sRMAX (RMIN) NEWY 38
COUBLE PRECISIDN ELEV 2FTYPE  sHAME sNAMEST NEwM 39
CUMMON ZARRAY 7/ IYMDU(ACGCCO ) IHM{LND2 ) WSEC(32C2)ELEVISNDT), NEWM &0 -
RESID(4TO0C)WOSCOT(4ICO) 4 ICOUNT(A0D) JNAMESTIA0I2 Y sREWM 41
ETYPE( 13) +RATILC(ACL)) KEwWM &2
COMMON ZLIGIC 7 LASTIMSWITCH . NZIWM a3
LOGICAL LASTIN . REWM A4
DIMENSICN ARRALLGCM0) . - ‘ NEWM 4SS
KMAX=AKRATICISTART) : ! MEWM 45
KMIN=FMAD . : . NEWM &7
€ YEST IF BEGIMMING AND ENDING INDICES ARE DIFFERENT ) AEWM  AS
‘ JIFLLISTAAT Q. IENDIRETURN ) : ) KEWM 49
. DO 19 I={ETART,lcND NEWH 50
C SEARCH ARKAY FOR.STATION NAVE . NEWM S
IFC e NCTLASTINGANS « NAMEST(IY e NEsNAME) GO TO 1C ) NEWM &2
C FING MAX [MUM ' ’ NEWRM S 3
RMAXZANAXLIRMAX JARRAT( L)) . NEWH o4

C FIAD MENKIMUM ' NEWHM 55
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PLOTER |

DESCRIPTION

-~ PLOTER is the drive program for the WOLF PLOT
PACKAGE which produces the plots of residuals vs. time

or measurement rate vs. residuals if either are re-
- quested.

1-57



S ) ' | PLOTER
Page 2 of §
30 September

REPRODUCIBILITY OF THR
ORIGINAL PAGE IS POOR _

A
2

NAMC PLOTER _ -

* PURPCSL PLOTS RIZSILUALS WS. TIME AND MZASURIMINT RATE V3.
RESIDUALS FCR SPECIFIZD PASSTS

CALLING SEQUENCI  CALL PLOTER{IPASS+ISTUP MM e NAYME, 15AVE)

- SYNaUL  TYFZS DESCRIPTICN
IPASS 1 INPUT = INCEX OF STARTINé POINT
I1stiP . I INPUT = INDEX OF ENDING chﬁr
MM I INPUf - RUMBEF OF PUINTS IN PASS
ISAvVE I INPUT = INKDEX OF TYP:Z OF DATA
SUEKLUTINES LEED ECIT ERCPLT 0 FUMADV HOKL IN MAXMIN
: MINT OGRID PLOTST PTYNUM VERLIN
NE WMM :
COMMLN BLOCK ARRAY
CINFUT FILES NONE
VUIPUT FILES NONE
RESTRICTIONS NONE
REFEKENCES NONE

SULROUTINE PLOTER(IPASS,ISTOR, MM NAME + [ SAVE)

DOUBLE PRECISION ELEV s FTYPE « NAMEST. TITLE(S) v+ TYPE

HEAL*3 NAME

COMMON #ARRAY # IYMC(ACCH) oIHAL&IC3 1aSEC(4000) ELEVIARONE,
RESID(4COC)+O3COT(A0C0} +ICOUNT{ACTID) ¢ NAMESTIA0CT ),
FIYPE( 14) sFATIC(4029)

CIMENSICh FMIN(£00C)
CREAL MRMAXs MREMIN .

CATA TLITLE/SH v EH +8H RESIDUA,QHLS .
. 6EH DATE + EH «BH TIME v 3H 7

S0 FCRMAT(S3F INSUFFICIENT DATA T THlS PASS FOR A MZANINGFUL PLOT)
€ TEST IF ENCUGE DATA
IF(MMLT %) GC TO &0
TYPE=FTYFE{1SAVE)
€ FORM TIME ARRAY AND FIND MAXINMUM ARDMINIMUM TINES
A¥MDI= LY NI IPASS)
lhidl = I HM L IPASS)
HMIKS IHM{ IPASS )= [HM([PASSI/10J %40
00 1¢C I=1FASS.ISTOP
FMINIL)SFLE Ar(:Hucza~1HM¢::/13c~4c;»uwxn+s:c(1)/60.
10 IF(AFMINCIIWLT «Co) FMINCLI=FMINGLY #1340

PLOT
FLOY
FLOT
PLOT
PLOT
FLOT
PLOT
FLOT
PLOT
PLOT
FLOT
FLOT
PLOT
PLOT
PLOT
FLOT
PLOTYT
PLOT
PLOT
PLOT
PLOTY

3s
35
37
38
39
4¢
41
A2
43
a4
as
45
47
&5
49
59
51
52
s3
54
55

(i w]
1

[
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ORIGINAL PAGE IS POOR 4
JEISTUR=1FA3S+] - PLOT 3¢
CALL MAXNINIFVINIIPASS) 2 JaSVMINSMAK) . : PLUT 57
Calt. PTYNLA{SMIMsSY AR, SMIN, SHAT,NX) T PLOT 572
KSAvo= [PASS : ' PLQT 5
T FIMD ManisU< ENC NMIN[MUN VALUES ANC RQOIND ’ PLOT 5
' CALL Namxh(NAMc.n'slo.19A°5.151UP.<4AK.HMIMI : o CPLuT 51
CALL FTITALMIPMINGHMAX ( AMI R RMAXgINT) | - PLOT 82
€ OPRINT TITLY AMD GRID FUR PESICUAL %S.  TIME PLOTS. ‘ S PLAOT =d
TITLEL L}=rANE . : "PLUT  aa
TITLECEr=1Y2: PLUT 45
CALL urdIL(.—:n‘lII\.S“AX'NX.SHFQ-l]oIQRWIV'RHAX’NYoJHFbol,OloJl PLarT 55
CALL EUDIT{IYMTL3dIe) TITLE(S) ,2) pPLOT &7
CALL cDITULHM Ly 3HIE) s TITLE(R)} F) ‘ PLOT 53
CALL HEHLIN{TITLZ 64451241400 o CPLUT  B¥
CCALL HOHUIN{EEHTIMI IN MINUTES 4154312438) . ) PLOT 77
CIFIMOD (I E32VE 47 alE el ) - N . pLOY 71
JoCALL VERL IN(2QHRESICUALS IN ARC SECGNDS 23, 3+512) PLOT T2
¢ IELISAVE 1E2.2) CALL VERLINUIGHFISIOUALS IN METERS,19,9,512) BLLOT 73
O IF{IBAVLEQe3) CALL VERLIN(3ILHESIDUALS IN CENTIMETIARS/IECONDPLOT  Ta
_ o3l WSty . . sLOT 7?5
€ PLLT RLSIOULAL V3. TIME _ PLTT 75
CO 5 1=1F#SS,15TUP - ‘ ) PLOT 77
IFCNAMCSRESHNAMEST(I ) GL 10 S : . Do PLOT 74
caLL PLUT(FMIN(I)-F:SIE(I!ci.4+ ®) . CPLOT 7S
5 LUnNT LNUE PLOT  acC
CALL FrMalV : PLOT 81
C FInu MAXZIMUM MDD MINIMUM vaLueS aND ROJND ’ - . T a2
CALL KEWMM(NAMD ,UHNDCT ¢ IFASS IS TU s ARMAX s M{MEING : FLOT 33
CALL PTYRUNIMEMINGMAEMAX MAMIN, VEMAX 4 NX) PLOT B4
€ PRINT TITLE ARD GRID FOR MEASLMEMENT RATE VS, RESIDUAL PLOT 3%
CALL UOGRIC{MAMINGMIMAX yNX oEMF7 a0} ol g RMINGAMAX, NY.SHF‘S-“.!.O) FLOQT 2>
CALL HORLIN(TITLE: B4,812.1003) FLDT &7
GO TO (1141241316435, 1643741841841 34.184¢22+23+28)+15AVE FLOT 88
11 CALL HMCRLIN{IIHST ASC RATE«L1+£124)) : PLOT &2
G0 TO 25 _ pPLOT 9o
12 CALL HCRLIN{IGHRANGE RATE +1C+5124+7%) FLOT 31
GO TOo 23 ) PLUT - &2
13 CALL HCRLIN{IIHR RATE RATE.11+4512:2) PLOT 323
GO TO 23 - PLOT 94
- 14 CALL HCRUIN(1AHFREQUENCY RATE.14:512,0) : PLOT ©5
GO TO 25 o PLOT 96
1S CALL HCARUL IN{IOHALPHA RATE+10:512.,0) - ) . PLOY 97
oU TO 25 . ) FLOT ©8
15 CALL HORLIN{1ZHX ANGLE PATE.12.:512.0} L PLUT 939
GU TO 25 . . . PLOT 129
17 CALL HCRLIN(LIHAZMUTH RATE.114512439 ' _ PLOT 121
Ga TO 23 _ ) ) £LOT 102
18 CALL hCnLlN(l&HD:CL!NATlUN RATEs 1643124 C) - PLOT 173
GO Tu 2> . : PLOT 174
22 CALL HMCALIN(SHBETA RATE.9.512.C) ‘ PLDT 17S
Gu Tu 235 - . PLOT 196
23 CALL HCRLINC(IZHY ANGLS RAYEL124+512,2) PLOTY 107
GO TO 2o PLOT 172
24 CALL HURLIN{14HELEVATICN FATE. 14451240) . ' : FLOT 179
25 IF{MIUCISAVE 4 7Y.LEL L) : CPLOT 110
e CALL VERLIN(Z24HRESICUALS TN ARC SECUNDS. 4, 0.512) ‘ PLOT 111
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M~
IF(ISAVE e£Qa2) CALL VERLINCI1SHRTS1DUALS INM MoTE=S.15:04¢512) PLOT 112
IF(15AVZ 4EQ. 3) CALL VEFL IN(31H<Z3I0UALS IN CENTIMSTERS/SSCOMD.PLOT 113
eZlel ol , ' PLET 116
. LL 3¢ 1= lFAa5S5.I157T0P _ PLOT 11%
C PLLT heSIOUALS VS« MEASUIEMENT  RATE - : PLUT 1lb6
TEINAMESRESNAMASTII ) €C TO 37 . .. eLgY 117
CALL PLUT{OCDOT(I) +RESIDCI)s1sdH %} _ ’ FLOT 118
35 CONTINUE T : PLOT 119
" QALL FRMACVY PLOT 127
Gu TO Lo ‘ ‘ o PLOT 121
3% FRIMT =0 ' _ pPLOT 122
£5  KeTUKN : : T PLOT 123

" ‘ ' - : PLOT 126
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PLOT RESIDUALS
v,
TIME

Fofd4 TLME FEND MPRIMUH
ARATRNS : AD MENEMUM
. \ A ' OFT RIATICS AND
RovND
1 B0 HAKEHOH LRINT tiTlE
AND MINTIMUM OND GHTD FoR
THHES ' MERS, (IATE LS,
' : RESINUML
E MINIHUM AKTE VS
OUMLS AND ' -
AOVND OFF . ' RESTPVAL
fAINT TITIE=
AND GLID RO
RESTDUAL Us,
TTME PLoT

&)
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REGANL _
Page 1 of 6

30 September 1972

REGANL ™7

" DESCRIPTION |

REGANL is the analysis subroutine of the GEORGE
PROGRAM. It uses a least squares method to determine
zero set measurement biases and timing errors forleach
pass of data. REGANL also computes standard deviations
of the errors and the noise about the fitted line.
Finally it performs a randomness test of the results.

If data is to be edited, REGANL uses the results

of its computations to eliminate points above a specified
rejection criterion and re-computes all of the results.
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NAMC . REGANL

PURPLSE PERFORIS THE PFGRESSEJH KNALYSIS
MAKES A RANGCOMNESS TI3T AN CIMPUTLS )
ZZRY SET AMNDK TI1wING £RROPS_IN FASSES OF DATA 2

CALLING 5. QUENCT  CALL RUGANLUIPASS, IPASS2 NAML ¢MM)
SYM3UL TYFE  OESCRIPTICN

IPASS i INPUT =~ IKNCEX OF REGINNING FPIINT IN ARRAY

IFASS 2 1 INPUT -~ INDEX OF END PUINT TN ARRAY
NAMZ OF INPUT = STATIGN KRAME
MM I INPUT = NUMBZIR OF8 POINTS IN PASS

SUERCUTINES LECO  NINE

CCMMON JLUCKS ARRAY CLONST
INFUT FILES © NONE
QUTPUT FILE PRINTER
MESTRICTIONS aomE
REFLRENCES NONE
SULRUUTINE REGANL (IPASS, IPASSZ.NAME yMM) REGA 34
23007 FOURMAT (11415 STATLION NAME  LAG/S REGA 35
* 16H DATE OF PASS L1867/ REGA 3¢
¥ 160 TIME OF PASS  s15/7) REGA 37
21073 FURMAT (1EC S LH TIMD CF EATA MEAS.RATE RESIDUAL ELEVATIOH)RTEGA 38
2707y FURMATULE 21X o053 1X e TA 40X Feel sF1ae¢3,3F1%e14F1%21) REGA 3G .
T2%01¢ FOAMAT (1M o 31F YYMUDD FhMM §S5. 5 (HATR/SEC) (4ETERSY (DCGRECS)IIRZGA  Ar

20701 FORMAT (1F +S1H YYWMDD MMM SS. S [CMASEC/SEC)E (CM/52C) (DEGREC S HYPE GA 41
2r12 FORMAT (LR +S1RYYMUDD HEMY S5.5 {ARC SEC/SEC) (ARC SZCS) (DEGREESYISAECE 42

2)014 FORMAT(LH{ 3 H ZERO SET CHROR ESTIYMATE =4F 10414 39H STANDARD IRIGA 423
€DCVIATIGN OF THE ESTIMAYE = F1f0.1/ REGA A4
* 31K TIMING ERKOR ESTIMATE(SECS) =¢F1D4f 436H STANDARDREGA A3
# DEVIATICKN CGF THE ESTIFATE =,F 1067 RLGA a6
- 31k NOISE AWOUT THE FITTED LING =aFlhe2/7 REGA &7
® ALH ANALY SIS OF VAR ANGRZ REGA 4R
€ LOH SOURCE sUNM OF SQUARLCS OF " MEAN RTGA 49
ESUJARE S/ ' REGA 5t
* zoH REGRESSION CF18.2,J12,F13a2/ . RECA 51
* 2uM RESITUAL WF168. 2,112,512, 27/ . RCCA 52
« 2IH TUTAL sF18.20 0170 . RECGA 3
29008 FOhMATUIRC 30 INSURFICLIENYT DATA If PASS } REGA 54
27310 FURMAT (1F «13H ANAL YSTS OF L AL L10H RESTCUALS)Y AZGA 55

1-63 . oo



REGANL
Page 3 of 6
N ' 30 September 1972
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o f
2%l FOrMATOIFC 20 F NOTISS AECUT THE LING 15 #ANICHY/ RIGE G
LI 29H  KANDOM NORMAL CIVIATE =2,61343) RGA 57
2L FOUMATILERS S5 NOISE ABCUT YTHE LINI 1% SIGMIFICANTLY NON RANDON/  RIUGA 472
s 25HF RANDOM NUFMAL LEVIATE =4F3e1) RZGA s5¢
f27 % s FURMATULRI, 31F . REJECT=D ROINTS IRTGA &7
COunte PredISENN L ELEY +FTYYFE  WNAME . WNAMEST »TYPE . RIIGA A1
LOusLe PRECTISION KSTA KT TRYGA €2
CUsd I ZARRAY 7/ IYVO(AC S Ya THM (A5 V) 4 3FC(AF D)) JELEVIAN L),y REGA 63
. . RESID(&TC 7 ) OTCAT {020 7)) f ICUUNTL A 4T ) o NAMEST ST M) 4 REGA 64
. C FTYPREL13) JKATEC(AZS0) REGA £5
COMMAUN/C ORI T/NE Ty TYP T g KSTAL AL By ISAVE (REJECT 4REISH REGA H6
CIMzZNG LGN TCHECKLS ) REGA &7
) LUGICAL REJSW HEGA 6B
C INITIALLZZ VARInLES : . : ‘ REGA 69
IFLAGS o : . ’ REGA  Th
Sl HIGRTI L) : ' RIGe 71
LU 1CS 1=143) ' , RCGA 72
1173 1inegR ) = 0 . : RIGA 73
CSIGY = D.0 _ RCGA 70
SIGKY = La" ‘ ; REGA 75
SIGXSQ = Lo . _ , RPEGA 75
EIGYSU = Cel ' : REGA 77
o= : o ' S : REGA 7@
MM] =0 ' - R REGA -TO
SIGAL= Gy - : REGA &f
: SIGY1=4eC ' ‘ ' : REGA- 81
. SIGEY1 =uef " RFGA 62
: EIGKSI=54C - : QEGA A3
S1GYSLl=laC ) R=GA E4
K= ISAVLH IFLAG*7 . : REGA 05
€ PRINT #loADING REGA . AC
PRINT 20CC7 NAME  IYMDU IFASS ) o I FM{IPASS) : .REGA BT
PRINT 20615, FTYPE(K) ' _ " REGA B2
BRINT 2uocn ‘ ‘ R=EGA  BS
GO TU (1421314484141} ISAVE : REGA ar
1 BRINT 20012 ) REGA 91
cU TJ 4 o REGA | 92
2 PRINT 20217 .  REGA 693
GO . TO & ' ! REGA 94
3 PRINY 27611 ) o REGA 95
[y CINT INUE : REGA 9¢
DU 26 L=IPASSE,1PASS? ‘ : o " REGA 97
IFIHMAMESTIL JohDNAME) GO TO 2¢ . REGA 98
TLL=L REGA 99
IF{IFLAG.FO.1} LLILL+2CED . REGA 10n
IF (1SAVEOL3) DADOT(LLY = USCOT(LLI*1J0.2 REGA 1f}
JF (1SAVC S0 1 a0Re I SAVELEQ. 7IUCDATLLLISUBOITILL) #0 4 1298ET/6e28310505GA 172
MM = MV o+ 1 ' REGA 103
€ SUM THZ itATcSe RESIDUALS, THE IR PRCOUCTS AND THEIR SQUARCS REGA tl4
S1GX = SICX + UaDp2Y (L) ’ : REGA 10%
SIGY = SI1CY + RESIO(LL) : REGA 106
SIGXY = SIGXY 4 LUSSUTLLLIPRCSINILL) ) REGA 107
SIGASO = S1R¥SC + UbDNTlLL)vez2 ‘ REGA 10p
SIGYS0 = S1GYSC 4 RESIDILL)#v2 . o REGA 109
PRINT 290 T IYNUIL Yo EHROLY 50 CLLY v QUDOTLLL) ¢+ RESTIDILL) s ELEVIL) REGA 110
26 CUNY InLe ) REGA 111
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K |
34 CSFLUATINN&MMT) ‘ s pPeEGa 112
IFLAGE = ¢ RZGA 113
€ TI5T Fim MURE THAKR TWO POINTS REGA 114
JFLUMM 4P Rl T 3) PRINT 27014 . nEGA 11%
IF (LMt MM} alT43) RETURN : . RIGA 16
€ CONMPLTE TIMING CHROK o . e PEGA 117
T WMAYSESIGAY4SIGXYI=(SIGX+SICKL I . (SIGY+5ISY1)/C . REGA 118
VXSS IGXHC4SlGXSI=(SIGXK4SIGKL Ix22/C N=EGA 116G
VY=51GYSCtEIGYSI-(SIGY+S1GYLI%22/C REGA 127
BIVAY /S VX : . : REGA 1721
€ COMPUTE Zehd SIT : REGA 122
ASL{SIGY+SIGY 1) =-B%{ SIGX+SIGX1) }/C , PEGA 123
REG3S= VXY AVXY /VX . ' REGH t2¢
C CCMPLTE TH: KEGAESSION MSAN o HEGA 12€
ALS=VY-RECSS ‘ : . o RIGA 2%
VAR ZRESZ/(C~1 47 ) RTGA 177
C COMPLTz STANCARDY DEVIATIONS ‘ . _ REGA 128
CBIASSUSOURTIP VAR SIGXSO+SIGXS 1)/ (C#VX)) . PEGA 12
ERTIM = SCRY{RVAR/VX) o - REGA 137
iy = 1 : : o RIGA 131
JJ = N+ MM =2 ) . RYGA 132
NN = MM+ MMl o= 1 ‘ PEGA 133
€ CLMPUTE THE NCISE AEQUT THE FITTED LINS REGA 13¢
& = SURT(RVAR} ’ PEGS 133
: KESM3 = Ke3  A{C=1.40) REGA 136
C PRIRT SUAMARY TAULE AT END OF EACH ANALYSIS PEGA 137
. BRINT 20313, A0RTASSD I H W ERTIMID (REGLS  T1REGSSIRES  »JJWRESMS. VY NNRTGA 13E
FF{EMM+MM L) L. Te15YGO TO 35 . REGA 1 3¢S
LSU=%a b _ REGA t&n
KsIPASS2~1 ' REGA 161
LCO 32 L=IFASS.K ‘ _ REGA 162
IFENAMEST (L) « NEJNAME) CC TO 32 ’ REGA 143
LL=t , PEGA 1+ie
IFCIFLAG.EQs L} LL=LL42E0A . REGA l&5
Gl=RES TD(LL)~A-E*082 00T (LL) REGA 14&&
C2=RESIC(LL+1)}-A-H«0DDGT{LL) ' - REGA 147
. CS0=DSu+{C1-D2)%+2 . REGA 1aE
32 CUNTINUE : REGA 169
CSQ=DS50/(C~1.7) REGA 15F
€ PERFLHM RANIJCFNCGSS TEST REGA 151
RND = (CSU/(2af tRVAR )~ 1« CI/ISCRTI(C—24N)/(CH*C=1eC1)) REGA 152
IF (ASSUERDI LT 2,5 1)JPRINT 200 16,RND REGA 1523
IF (AJSIRRADI2CT o2¢52IPRINT 20917 8ND - _ REGA 15¢
35 CUNTINUZ : _ REGA 145
€ TELT ALJECTICH VALUE . _ - - REGA 15€¢
JFCeNJTWREJSWIGO TO 36 . REGA 157
SIGX1=0,.C : . _ REGA 18g
SIGY1I=Caed ‘ : REGA 159
SIGXY1=J4.C : ' REGA 160
SIGXS1 =040 ' ' _ REGA 161
S1GYSL=54L ) _ : REGA 162
MM15Ca 0 . . HEGA 163
k=g . : REGA t6e
D0 33 L=IFASSIPASS2 : REGA 165
IFUNAMEST (L) s RESRAME) GO TO 33 - RCGA 156

LL=L ) i . REGA 167
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: -
AF{IFLASsED1) LL=LL$P 72 ! ' RFGA 168
OlFFares IC(LL )= A= JGDAT(LL) d , REGA 15F
€ TI5T ACILPTAGILITY UF POINT REGA 1T
IFCASS(OIFF) W LT +REJECT) GC TGO 23 nEGA 1T
K=K+ 1 ’ o EGA 172
IF {R+GTS1IGG TO 18 ‘ - _ : REGA 1723
C PRINT h=AOINGSE o ‘ : REGA 17¢
HRINT 2LC13 h REGA 1TS
PRINT 2v4C3 ’ o ) REGA 176
U TUL 1912, 13418,18501411)¢18AVE REGA 177
1t PRINT 25912 ‘ REGA 17F
GO Tu 4 . REGA 17¢
12 BPRINT 20010 , REGA 187
GU TO la o ‘ : . PEGA 121
12 PRINT 20C 11 " REGA 1R2
14 CONT INUEL . . REGA 1F3
IF (ICHECK(K) WNE.LL) 1FLAGZ =1 REGA 17/
ICHZCK(K) = LL REGA 185
C PRINT TawbLe CF ROJECTED VALUES ) REGA 124
PRLNT 200G TYMDIL Yo TRMILY «SECIL) e IBDOTILL) «REISIOILL) WELEVIL ) REGA 147
SIGX1=SICXI-0EDOTILL) REGA 1&f
SIGYI=S5ICYL-RESIPILL) REGA 107
SIGXYI=531CXY1-UADDTI(LLI*RESIDI(LL) ’ REGA I9°
SILXS1=SIEXS1=CBO0T (LL ) *#%2 , . REGA 171
SIGYSI=SICYSI~RESIDILL J s REGA 192
FMlzMid] -1 ' REGA 1T 3
A3 COMT NG ' BEGA 167
TTRAA CONT TN . ) ’ Of na e
IF (KoGT+"cANDIFLAGZ4EQ W1} GC TO 34 . REGA 106
IF(ISAVE o hZa14ANDL T SAVF.NELT7) FETUIN - REGA 157
IFUEFLAG«ECs 1) RETURN REGA 1GE
IFLAG=1 REGA 199
GO TO 31 . ‘ REGA 27¢
END ; : " REGA 20}
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RYMDI

DESCRIPTION

(See EPHEMERIS TAPE GENERATOR)
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- 1,1.3 GROUNDTRACK

INTRODUCTION
e f
GROUNDTRACK provides gcometrfc insights into GEODYN

results by plotting the satellite groundtrack for each pass
over a particular station.

The main routine GROUNDTRACK controls the type of -
plot {(groundtrack only or groundtrack with land plots),
-fixes the size of the grid, reads the data required for

the groundtrack requested, and makes the required calls
to the Plot Package.

The subroutine CENTER centers the station position
on the plotting grid. The subroutine LAND finds the re-
quired data in the WRLMAP block data to plot the land
masses on the grid. WRLMAP is part of the Plot Package.

The subroutine DATIME converts minutes into days,
hours “and minutes. The subroutine ADDYMD is a member
of GEODYN:; DIFTIM is the same as subroutine DIFF in
GEODYN; RYMDI is in GEORGE.

This program requires a minimum of 500K bytes of
memoty and uses as input one 9-track tape.
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MAIN-GROUNDTRACK

Ko N B

i,

- DESCRIPTION

The.main program GRCUNDTRACK reads and seﬁarates
satellite ephemeris data into passes by station and
determines from the GROUNDTRACK INPUT CARDS which
data is to be plotted.

GROUNDTRACK calls CENTER to center the station
position on the grid. If requested it calls LAND to det-
ermine the land masses on the grid. Finally it calls
the PLOT PACKAGE routines to make the plots.
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REPRODUCIBILITY OF THE
CTT T A A PP,
. ™ 18 POOR
o | -
L
NA AL MAIN = GRLUNDTRACK
PUAPLSL PLOTS SATELLITE CIOUNDTRACKS FJam A SPECIFIED
STATICN . ’ ) :
S SUGRUUTINES LEEC  ADDYMO CENTER DATIME VIETIM LAND
" RYMDL1 .
COMMON BLOCKS M JINE
INFUT FILES GROUNDTRACK INPUT CARLS
’ GROUNMDTRACUK TAPE
OULIPLT FILE & = PRINTER
REEThICTIUNS wAX IMUM CF CNE STATIIWN PR PLIT
AREFLRENLCES NJONE
CIML NS ION ISTAMOCIDY s IENMESCYL ITIMEC(ST )L IPLDAY(1 2] cRMT 23
LIMENS LN IMIN{7ZSLC) . LYMD(TICT )WL HA(7022) GRNT  Za
LIMeh3 LJN STALATOLIOY o STALUNI TS DaVALUZ LS} 4 SATLATITIO 2 ) GRNT 25
e DATLUNEZOLD ) ¢ SATHLTICD) GRNT 2€
HEAL®B uFl.upvtaN(S:.LAsr.END.ELANK.STANAw(10a.Navi(?DCJi.ExTRAS GantT 21
CDATA UPTICN/'FLOTS '4'TIME 1, tGRDSET L PLNDPLT Yy 'DATA ¢/ GRANT 2%
CATA LAST (BLANK/ZTLAST '? s GRNT 27
CATA ch({/thINC / - ' GRNT 39
LOGICALE]L FT{21)/'FRCY 10 V4 . GRNTY " 31
LUGICAL*1 FIXGFOPLOTIRGTIME INJLANIPT,PRIME . GRNT 32
5 CONT INUE : . . GRNT 33
© FIAGRL=«F#L5E. GRNT  3s
LANUPT= «F ALSE 4 ) GRNT 35
PLUOTIN=+FiLSE. . GRNT 30
TIMEIN=+FALSE o ' . GRNT 37
IDATA=0 ' : ' GRNT 33 .
ASTA=0 _ . GRANT 39
READ IN STATICN PCSITION CARDS GRNT 47
15 REALIS,1IGL0) STAMAM(NSTA+1) s ISTANOD(NSTA#1},STALATINSTA+L) GRNT 41
. STALONINSTA+ L) . GANT 42
IFLSTANAN(NSTA+I).S50.E00) GO TC 40 GANT &3
ASTA=NET 241 o : GRNT  an
GQ TO 116G . -  CRNT  AS
READ UPTILNAL GROUNDTRACK INPUT CAFRDS GRANT 46
40 REAL(5413CE} CPTWVALUE B N ) GRHMT 27
DO d2 [=1.% ' - GRNT  4Q
IECUPT oNECOPTION(TIN )Y GC TO 32 ' ) : GRNT 49
GG TO (2342%42c0374861),1 GRHT §»
32 CONTINLE : . . GRNT 51
ERRONEGUS INFLT CARD ) GFNT 52
wilTELG 1023 OPY ' GRNT 54
G TG 4t ) . GRNT 54
3ET SalTCH FCF SC&020 TAPC GRNT 55
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‘CUnT INUE

FLUTIN=s TRUE »

14cZC=4

IF{VALUS (1) e GTeCe) I&220=€

GJ TO 4O

FIME PARAWPETERS FIR A CATA PERIOD <ZQUISTID
CUNT IhLE ' .

CTIME Lin=a TRUT

IYMLETSVALUG (1 +.5

MMST=VALLE(2)4.5

IYMLEN=VEALUI(Z2) 443

AHMLNSVALLE(A )+, 3

GO TG &2

GRIC PARANZITSRS FOR A FIXLD GRID '
FlXunmu=a 1RUS, '
SATLNL=VALUE (1)

SATLHZ=VALU(Z)

INTY=VALLE(2)

EATLTLI=VALUT (&)

SATLTZ2=vALUZ(S)

s

INTX=VALLE(S)
GO TO 4Q
wlUlLD MAF CPTICN
CONT INUE
LANDPT=4TRUE «
CALL w=FLMAF
OO Vo aw
CuN) N
CALL 'PLOTST(14C 230« TRUES)
CALL FRMACY
WRITE(E.,1007) STANAM{IANSTA)
IFLLANURPT)Y WRITE(S,1011)
IFLTIXGRL) wRITUE(A 12121 SATLT 1+SATLT 2. INTX s SATLNL»SATLNZ.INTY
IF(TIMEIN) WRITE(A«ICL1Z) IYMDST NHUST ol YMOTNNHMEN
IFEPLUTIN dAMND 2 l4C2724E0 ad4) wRITE(S1D14)
IF{PLOTIN dAND « 1402C +EQ«E) WRITE(H41219)

€ REAU IN LATA TAPE

30

READ( 1121001 +END=35ILYMDOTCATA+LEY ZLHM{ILATA+L) eNAME(IDATA+]L)
SATLAT(IODATA+1) +SATLCNCIDATA+1)+SATHL{IDATA+])
IF{NAMEC ICATA+1) NS «STANAMINST A} GU TO 30

CIDATA= jOATA+L

CALL DIFTINMILYMD(1) 4D, LYPD(IDATA}-LHH(IDATAIoLDAYoLMIN)
IMINCILATZ)=LCAY ®1340+#LVMIN
€O TC 20

€ STCRE STAYIUM CATA AND TEST FOR GREZ NEICH MERIDIANI(PRIMEZ}

as

RENIND 11

CALL ollew(LvMD(l).c.lYMch NkMST.JDAYoJMIN!
ISTART=JLAY* 144 T +JMIN )

CALL DIFTINMILYYDU(1) J0s I¥YMOENJNFMEN MDAY sMMIN)
FEND=ADAY 1AL L+MMIN

CC 7C IST4=1.KNSTA
PLIME=ZSTALON{ISTA) s LT e85+ 4ORCSTALON{ISTA)GT 4315,
IF P&l M « AL s STALONCISTAL e GT a L ED e )J3TALUNLISTAI=35C e ~STALIONILISTA)
MPOINT =0 ’
KPASS5=0

JHM ==&y

1-73

GRMNT
GRMT

GIMT

G NT
GANT
GRNT
GRMT
GHNT
GPNT
GRHNT
GRHMTY
GRMT
GRNT
GFENT
GANT
GRNT
GRMY
GFNT
CANT
GRANT
CRMT
GRMT
GRNT
GRNT
GANY
GRINT
GRNT
GRNT
GRNT
GRNT
GRNT
GRNT
CRNT
GENT
GRNT

GRNT .

GRNT
GRNT
GRMNT

CGRNT

GRNT
CRNT
GRNT
GRNT
GRMNY
GRNT
GRNY
GHNT
GRNT
GRNT
GRNMT
GrIMY
GrMTY
GRNT
GRNT
GRNT

5o
57
33
(3]
a1

63
54
L3
o
57
a3
59
T
g
T2
-
74
75
75
17
72
Ty
a?
at
g2
a3
Ba
33
g5
a7
a3
873
i
21
G2
93
24
g5
26
97
=E)
9
170
121
122
103
174
1ns5
175
107
178
199
110
11l



MAIN-GROUNDTRACK

Page 4 of 7

* | | . HemLL
‘ ﬁB@BODAL PAGE 15 POOR_

ORIGIN
o f
€ SEFARATE STATIUN CATA ’
L 51 [P=1.1DATA
IFLIMINCLIF)LTLISTART) GO TO 5C
R IF(IMINCIFICGTAIENDG) GC TC 55
MOLNT=NFCIRT+I]
IF‘PHIF._UJND-JdTLJN(NnLlNTl 2G0T a1 3C4)
. 5ATLCh(HpblNT)‘1¢3.—SATLUV(NDDINT}
€ TEST FUR NEa FASS
JFCIMINTIFRI=-JPM LT 52) CO TOD &%
MNPASS=NF S+
C SAvE LAST CATA PUINT

IHMIUNFASS J2LIFN{ 1P}
ITIMEILNBASSYI=NPOINT

AYMLELYHE(IR)

RYRM=NYME /L 30
IVAYNUSAYMO-NYRM €1 70
FIPLDAY(NF255)=1DATYN]
"IFINPASS +E0a1) WRITE(E,1292) STANAMUISTA) [ YMDST NHMST s I1YMDEN,
ehitdE N

JHM= [MIN{ IP)

CALL LAleL([“IN(IP)aIFQHIN-lGAY)
JIHM=IHEMN IN

ClyMO=LYME (1)

CALL ADLYMOIUTIYMOD,.IDAY)

LINES=C
GO TU 43
43 iFimuL {LIrEssS e uect wRITClDe IT13)
WHLlet e 1104 ) LAMULIP s SATLATIEF) o 3ATLUNIIP o S5ATHLIR)
2

IF(LINKES EG 40} GO TO 4
LINES=LINES+1
. 60 YU 59
42 wRITE(E,L1CSS) STANAMITETA)
43  LINES=0
WRITE{E, 1C03) NPASSsIYND ¢ JUHM
50 CUNT INLE

¢ PLACE STATIUON IN MICDLE OF GRID

C

<

=1 CONT LNUE
IFANPOINTEC.C) GO TO ?C
ITIMECRPASS+ L)=NPOIATHL
JF(FIXCKC) GG TO 356
CALL CENTER(STALIONIISTA),SATLONSNPOINT, SATMIN,SATHMAX)
CALL PTYNLM{SATMIN, SATNAX 2SMIN ySMAX 4 NY) '
CALL COENTER(STALAT(ISTA)},SATLAT.NPOINTSATLMNSATLX)
CALL PTYNLM{SATL AN +SATLMX+FMINPMAX, NX)
CALL GRIC(SMINSSMAXNY +* 130131 JPMINGPMAX NXs'I3)7,41,0)
IFCLARNCPT) CALL LAND(SMINISHMAX AMIN,PHMAX)
RRITE(C ¢ 1C29) SMIN,SMAXINY PMINPMAX 4 NX
GO TO &7 : ’

LSING FIXEL GRID NETHOD

36 CONTIHNULE

CAILL GHICISATEMNL aSATLNZ  IRTY+* I13) 7,1 4SATLTI+SATLT2, INTXy T3] '¢1.0)GRNT

IF{LANCPT) CALL LAND{ SATLN1 SATLNZsSATLTL,SATLT2)
&Y CUuNTINLT
CERTER ANL LAESL CPID

CALL ECIT(IYMOST,3HIE) +ICATE.R)

CALL HOURL IN{1CATE«64512.1C1¢€)
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CALL HEFRL IN(STAMNAYM{ISTA), €451 2,40°*) > GRNT 58

CALL HURLINIIZHPLAOTTED FERIGD 1541730247193 GEMNT 195

CALL HUKL INC(ZOSH+Y DENITIS STATICN POSITICNG2r ¢324,18601) GRNT 17?7

Carl. cClTOIYACAT  3HIEC Y WFT(E).P) ’ GHRNT 171

. CCALL e I TOIYMIEN ,IMIE) 3FT{1c )+ F} ‘ ) L. GPNT 172
ALl HMLRALIN(FTs214S°741%00) : GRHT 173

CALL hCRLINMGHLONGITUSE WS 23129 C) ) GRAT 174

CALL VERL INICHLATITUR S s2ef,512) GHRNT 175

CALL FLUTH(STALON(ISTA) «STALATE ISTA) el euH +) ' L GHRNT 176

C FLLT PASS . GRNY 177
€0 €0 1Pz 14NPASS ) : GRNY 173
IFPT=1TIMel{ 1P} GREY 17%

CALL EUIT(IMMUIP)}+3HIG }aJdJdnM,GARS) ’ GHMY tac

CALL EOlTUISLEAYLIP )2 3HIZ)+MUAY+NOTE D GRNT 191

CALL PLOT(SATLONITIFPT ) 4SATLAT, IFP T, ITIMEI[P+1)~IFPT,4H sS) GHNY 122

CALL PLOT(SATLON{IFPT +SATLATC IFPT) 1 44M =} S GRNT 1E3

CALL CLUKRCISATLONG IFPT )42 SATLAT(IFRT 2 I1X,1Y} : - GRNY 124
FCALL CLURC(SATLONCIFPT 4L ) oSATLATIITPT+1 ) o IX1sIY¥1) CPNT 185
"CX=sIX-Ix1 : GRNT 106
LYsl¥Yy-i1v1l - GRMT 1127
R=50kT(Oa¥s240Y®n2) ) . GRMT 138
IX=226 4 #0 X /40 X : S GHNY 133
I¥=24.%LY/R+LY . . . GRMT 1an

CALL HORL IN{JJHM 8, 1%, I¥Y=-8) o ' GPNT 151

CALL HURLINMINCAY y2:1X, IY+E]) : GRNT 192

63 CONT INLE _ . ) GAMT 193
TALL FRMALTY . ‘ S ST 194

v . CunTaimnoc ‘ ‘ GHNY 19D
C TEST Fuk bNo CF DATA Co GRMY 136
T2 FREAL(541(C3) EXTRAS . GRNY 197
IFCEXTHRAS JEDLELANK) GO TO 5 ' . GRNT 198
IF(EXTRASEC.LAST) GO 10 75 : GRNT 179

GU TO 72 ’ ’ GRNT 200
75 CUNTINUE . . GRMNT 201 .
CALL ENDFLT GRNY 202

STLP GRNT 203

193¢ FUORMAT (AL 3I4oF340412X4F3401 : GRNT 2C2a
LINE FURMAT (IO 12X e IE 4 LI X tAG 212X 3F 1S e B4 2 X F 1S54 842X ,F15.51} GRNT 205
1002 FURMAT (IR 14 19X+s*STATION NAME ¥ JAS 4/ ,19X+"START DATE LS - O GRMT 206
e 19X+ *START TINE Yald e /e 19X YEND DATE 1431643/419%, GHENT 207

« 'R0 TIME 1,14, /) GRHNT 258

1903 FORMAT (L1t 1419 X« 'PASS NUMBER *yl347 4 19X 'DATE OF PASS 1,.16,/419%, GENT 200
¢« *TIME UF FASS Yald /s s EXy *TIME "1 7Xe "SATELLITE * o /26X "HOUR T . 5X, GRHNT 212
@ LATITUDE 44 X s "LONGITUGE " 435X s t FEIGHT '3/ 4 5Xs "MINUTE? 48X, ! (DEGREES) Y GPNT 211

e o3 XN e VILCCECREES )Y 4 AX, *{METERS ) ', /) . GRNT 212
10Ca FAORMAT (Lt H .%x-l¢.Sx.F9.3-2X.F9.3‘3X.F15.2) GRHNT 213
1005 FURMAT (A€ 44X, E(FIC.0)) ’ GRNT 214
1CCec FORMAT(LIFCy13XeAB.s3XAHCONTID, /7 7) GRNT 215
1CC7 FORMAT LLF1415Xs*CRPYICNS REQUESTED ARE AS FOLLDWS'.//, GRMNT 215

e 15X ? STATIUN NAME * L AE /7)) . CRNT 217
1CSL FURFAT(IF Le1X 3 ILLFCAL CPTICN CARD' s AbsIX . GRNT 210

s 'IUNURED REMAINING CFTICNS + EXECUTION CONTINUING') GRNT 219
2003 FUrMAT LR 14///41 3%, *BASIC  GRIC SIZE'/+6Xs "LONGITDE VALUE' ¢3Xs GRNT 220

+ "LATITUGE VALUE? o/ 16X« 'RIGH LOw INT HIGH LOwW INT /s GRNT 221

anlF5¢an)oFﬂnl|2X|I203XOF&-10;KUF5|ll3x'I2’ . GRNY 2022
I01C FORMAT (LX) . ' GRNT 223
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e f

1311 f—GrfN.Al’(ll- 10X, *a0R1L_O-%AP CveoR LAY DLUT?® w} GRMNT 22¢
181e FORMAT(IF »1SX,fGRI3 3ET wiTr Th7T VALUEST /¢ 10X *MINIVMUN LATITUDE GENT et
s VALUZ P aFGe L/ s 12X gt wAXTMUM LATITUD L VAL '.FS.I./.I'_‘X.'NU'AL‘CR GRENT 225
oLF LATITLL: ITATERVALS Py T3l PNy VALNLIMUM L INGTITLIL VALUE '-FSQIGF‘.HT o2
e/ el iXe ¢ PAXINLM LINGITUCE VALUE  *aF3alesy 17Xy "NUNIUR OF LUNGITUDLGRNT o2o

e INTERVALSE ', I1347) ‘ GRANT 2%
17132 FORMAT (1P JLSX *TIMF INTERVAL 1D BZ PLOTTEID W/, - CGRMT 237
e13Ks*START CATE  *4IE€ 417X 1START TIMI  t4laesy . GRNT 231
«1CXst  oRC DATE "L 16.10Xst SR TL4E  *4134/) CRNT 232
1014 FURMAT (1F +1CX, "BRINTIE PLOT OALY ', /) ) | GRNT 233
1913 FORMATELE s13X»'PRINTER aND SCA4727 PLGT 47} ) . CRUT 234
END, GRNT 235
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CENTER
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30 September 1972

. CENTER

DESCRIPTION

CENTER calls MAXMIN to determine the center of the
grid at which point it places the station,
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REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR_,

G

NAME - CENTER o

PURFLS= CPLACES A GIVEN PCINT IN THE CLNTER GF A GRID
. .

CALL INu ScGUERCT CALL CENTER(CINP T,ARIAY oM +CMIN,CMAX)
SYhuOL TYFE DESCKIPTICN

CENPT © INPUT - FCILT TO BE CZiNT

SRED
ARRAY INPUT = ASRAY OF POINTS TO 92 PLUTTED
) . INPUT = NUMBER OF EINTRIES IN THE ARFAY
CMIN OUTPUT - MINIMUM VALYUS OF THU PLOTTING SCALE
CHAX QUTPUT = NAXIMUM VALUZ OF THZ PLOTTING SZALE
SLERLUTING LSED . MAXMIN
CCMMCEN BLOCKS NINE
CINFUT FILES NONE
. OUTPLT FILES NONE
TRESTRICT ILUNS NN
REFERENCES NONE
SUSKOUTINE CERTER(CENPT ARRAY ¢ s CMINCMAX) ' CENT 34
CIMENSICHh ARHAY (N) : ) CENT 35
C COMPLTE MAXLINZ ANC MINIMA . CENT 36
CALL MAXNMIN{AREBAY N+ CMIN,CMAX) SR CENT 37
FLENMTH=AN 2X1 (CHAX~CENP T CENPT=CMIN) ) CENT 38
€ CENTER THE PCINT ’ CENT 39
CMINSCENFI-FLENTH . : CENT 4D
CMAX=CLENFT+FLENTH , ‘ - CENT 41
RETURN : ) : ’ . ' CENY A2
END . ‘ CENT 43
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DAT IME

"DESCRIPTION

. Subroutine DATIME converts a given number of minutes

to days, hours and minutes.
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REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR, 4

NAFG . DATINE — ol
PULPLSE CUNVEKTS MIKUTES TU DAYS AND HOURS AND MINUTES
CALLING SEOQUELCE  CALL DATIEZ(MINy IHRMIN, ICAY) |
SYMBOL TYFt  DESCRIPICA
¥ 1N R INPUT - VINUTES 10 BE' CONVECRTED

IHieMIN R ‘CUTPUT = NUMBER CF HOURS AND MINUTES AFTER
CONVERS IO

1CAY R OUTPUT -~ NUMBER OF DAYS AFTER CUNVERSION

SUERCUTINES LSED NONE

- CCEMCh BLUCKS NONE
- INFUY FILES NONE
DLIPUT FILES NONE
RESTHICTIONS NONE
REFERENCES NONE
SUBROUTINE DATIME(MIN, LFRIFINGICAY) DAT1 31
C CORVERT MINGTES TD DAYS ) DAY 32
IDAY =M INA16GO ‘ . DATI 33
IFCIDAYLCELL) GO TO 20 _ ) DATI 34
MENTSM TN C DAYI 35
GO TO 1§ . DATI 36
20 MINI=MInR-[DAY%1440 OATI 37
16 CONTINUE _ . DATI 33
€ EXTRACT HUURS ’ : ' , DATI 39
IHR=MINL/£D _ ‘ DAYI a0
LER=MLE - IHR % 50 - CATI 41
€ CCH3IKE HULRS ANG MINUTES : . ’ DATI 42
IHRMINSI FELLOG+LHR ) ‘ . . : ‘ DATYI a3
RETURN . : DATI 44
"END ‘ o DAT! 45
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DESCRIPTION

LAND . determines the points which make up the
land masses on the grid. It references the block
data routine WRLMAP through the entry to EARTH to
"obtain the data. ‘
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NAME
ENTRY PULINT
LAND
EARTH’
CALLING SEUUERCL

SYRaGlL TYrE

LGNGL R
LLNG2 R
LATL l R.
LﬁfZ R

CALLING SEGUENCE

SYHDUL TYFE

LAND

PURPGSE

LAND
Page 2 of 3
30 September 197>

PLOTS LARD HASSES OW GRID

INITIALTIZATION OF ARGUMIMNTS IN CALLING SEQUENCé

CALL LANGLLONGL W LONGZ2cLAT1+LAT2)

LESCPIPTION

INPUT
INPUT
INPUT

INPUT

STARTING LINGITUDIMNAL BOUNDARY CF THE REGIONM
STUPMPING LOMGITUOINAL DOUNDARY OF THE REGION
STARTING LATITUDINAL BDOUNCARY OF THE REGICH

S5TCPPING LATITUDINAL BOUNDARY OF THE ROGION

CALL EARTH{LE.NBCDsA,3)

DESCRIPTICH

NE t INPUT-0UTPUT - NUMBER OF BQOIES OF LAND
MEND i TRDHT =AUTOUT - MIMAFD DF VECTHA POTNTS Tl FEACH ARRY
0F LAND
A . R ITNPUT=-0UTPUY - LONGITUDL CF THE VECTOR POINYTS
B R TINPUT-OUTFUT ~ LATIYUDE OF YHE VECTER POINTS )
"SUBRCUTINE USED PLOT
CCVHKCi4 BLODCKS NONE
INPUT FILES NONE
OUTPLY FILES NONKE
RESTRICY JUuNS NONE .
REFLERUNCES NONZ
SUIRDUTINE LAKDILONGL ,LOCNZ2,LATILAT2)} : . LAND &9
REAL LOMCILONLDLATLLAT2 AL )ukil L) LAND e
LOGICAL LG . } LAMYD 51
THTEGL6 NEGIZOY LAY (3%}
REGSLAUHG I LT L LAMD w3
} R IRty . - LAMD o .
C FELD FisbV PCINT Ik DATA 10 DE it THE GHRID ' LAND 66
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REPRQDUCIBHJITY OF THE 30 September 1972

'ORIGINAL PAGE IS POOR

Cu 30 I=1.nz ‘ -~ ] ' : LAND 5B

t=0 : LAND &
(NETRNI S ) 4 LALD By

L3 20 J=],.tP : : . LAND 6%
10=1P+1 ' _ ' LAMLT 69

C IF NEGAT IV ILTERVAL, SUNTRACT FRCM 363 . : T LAND 61
IFINCOWARLL ATV ) 40T 413040 ALIP }=309,=A(1P) . TOLAND T B2

€ TEST IF PUllNIS ARE ON GRID ’ LAND 63
IF{AL IF)aCTs . CNG1 s ANDOALLP)YWLT LONG2 «ANDeM( [P} ‘GTQLATloAND.D( 1PYe . LAND [5Y-N
sLYaLAT2) €O TO 10 LAND &S

€ PLLT POINIS . ‘ LAND - &6
IF(NGTe0) CALL PLOTCACIP=N)B{IP=N} N, ') ' . LAMD &7

n=9 CLAND 68

. GU TD 20 ‘ LANHD 69

10 K=N+1y _ o ‘ LAKDG 70
20 CONTINULE LAND T}

C I¥ PLOT PUINTS EXTEND BEYGHD INTERVAL. PLOT TO EXTREMITIES LAND T2
AF(H ST C) CALL PLOTCACIP=N®L) 4B IP=1 4] Jatiy * ') T LAND 73

A0 COUNT LNUE : ) LARD 74
IF(eNOT+NEG} RETURM _ _ T LAND 7S

C REVERSE PLUTTING , . i, _ LAND 76
1P=0 T ) . ) LAND 77

LS 60 I=1NE ' - o LANDO 78
K=N82D (I} _ ' Land 79

D2 40 u=21,K : , ) LAMD &0

N RN F-T] ) . . . . LAND 81
FFLALLIP) oLTe0oa) A(IP)I=I6C~ALL1E} LAND @2

40 Cumng bnue ’ ’ . fanNn a1
ENTHY EARTIH(MRE.NBOD,A,E) LAMND B4
RETURN ' . LAKC 85

END . LAND 80
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WRLMAP

-DESCRIPTION

WRLMAP
Page 1 of 28

" 30 September 1972

" WRLMAP contains all the data needed to plot ‘

~land masses anywhere on the earth.
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NAKE

PP GSE

CALLING

Wit MA P
TO CALL EAHNTH Wl THS WURLD HAiY DATA

SECQULNMTE  CALL WRLMAP

SULKCUTINE LEEC EARTH

* & 4 & 4 8 b & = 8 @

* % & & 32 % & % ¢ 8 8

. & &4 & 3 3 @

- CCMMUN BLOCKS NONE
INFUT FILES NONE
OUTPLT FILES NONE
RESTRICT IUNS NONE
REFEHENCES : NONE

SUSROUTINE wRLMAR
REAL®4 A 1{49CR)+A 2{13S):A 301301 ,A 40139} .4 SO1391e8 6

A TCIRS e A BLLIESYeA SU129)cA100139).A114135),A12(1
ALZUISSY v A1S {135 e ALEU139) ALOULI39) 4 ALT{13C)ALB(1
TALSTIBR I A20(0 18S9 A2T1 (120 3 AZD{1 3G £230130) JAR(1
ﬁzbtlﬁvluhcn{ljﬁl-htfl1191|A28(139)|A29(139}.A3C(1
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1.1.4 WOLF SC4020 PLOT PACKAGE

INTRODUCTION
e

The WOLF Plot Package is a domplete system for pro-
ducing SC4020 and/or printer plots. The package has been
designed to be highly flexible and easy to use. Any plot
from a quick simple plot (which_requires only one call to
. the package) to highly sophisticated plots {including
motion pictufe plots) can be easily generated with only
a basic knowledge of FORTRAN being necessary.

~ The 5C4020 (Stromberg Carlson 4020) is a cathode
ray plotter whose outstanding feature is its plotting
speed. As such, any user who is producing series of
plots should use this plotter. Film (35 mm and 16 mm)
and hardcopy are available and the WOLF Plot Package
also allows for printer plots which can be used as a
quick look for the SC4020 output.

A typewriter mode is available which conveniently
allowé plotting of character information on the SC4020.
This is especially useful as a printer substitute for
llarge amounts of output,

The routines in the Plot Packagé.are all in G and
H level FORTRAN with the exception of TIMING which is in
IBM 360 Assembly Language. These routines were designed
to be efficient on the IBM 360 series machines; no attempt
whatever has been made to pursue the myth of compatibility.

SYSTEM REQUIREMENTS

The system requirements for this vackage are:
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(] An IBM 360 which supports G or H level
FORTRAN. The 360 Assembler must also be

available.
: ]
¢  This IBM 360 must use O.S. (360 Operating
System) | '

e - The Plot Package requires 45K bytes of -
core storage. -

e  An IBM 2400 series 7 track tape drive must
be available for the SC4020 Plotter Driver Tape.

. In addition, the WOLF Plot Package requires the
FORTRAN library routines ALOG10, SIN, and COS.

1-114



PROGRAM DESCRIPTION

The WOLF Flot Package is a system of FORTRAN call-
able subroutines which are used toscreate plots. It is
structured into four major levels as follows:

1, Basic Level - The basic' level rotitines perform

the primary functions of the plot package. Except for a
few auxiliary routines, the basic level routines are neces-
sary for all other routines. However, few of the basic

routines are user called.

The primary basic routine assembles the instructions
for the 5C4020 tape. There is a printer simulation (of
the SC4020) in this routine. This allows for 5C4020 plots,
printer plot or both simultaneously. The other major basic
level routine is used for initialization and termination
of the Plot Package.

2. Intermediate Level - The intermediate level
contains the major user called routine. Some of the func-

tions of this level are

a, Grid Overlays (both Cartesian and Polar)
with labels

b. Scaling functions

C. Plotting of vectors or characters in any of

the following coordinate systems:

Linear
Scﬁi-Log
LogfLog
Polar
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3. High Level - This level is for quick plots with

a minimum of programming effort. At this level, all of the
other levels are called upon. Only one FORTRAN statement

is necessary to produce a plot of any 4rray of data complete
with a labeled grid overlay. ’

4, Independent Level - These routines perform func-
tions that are independent of all other levels except the
basic level. The following are among the functions of this
level:

" a, Labels: A string of characters can be plotted
horizontally, vertically or diagoenally (at any
inclination and direction). ‘

b. Graphic Letters: Letters can be output in any’
size and in any font design (i.e., standard
block letters, mathematical symbols or even
old English script).

. c. Typewriter Mode: The typewriter function in
the SC4020 plotter can be used by calling the
various typewriter routines. These allow for
information to be typed (strings of characters
output in page format) on either the SC4020 or
printer.

In addition to these four levels, there are also a
number of auxiliary routines. These perform such functions
as conversion of decimal (binary) numbers to EBCDIC equi-
valents and dump of the SC40Z0 plot tape.

The functional structure of the Plot Package is
illustrated in Figure 1,
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FLOWCHART CF SUBROUTINE STRUCTURE

_ | Py
The flowchart of the subrputine structure is

. presented below. The entry points associated with
each subroutine are presented with their respective
control section names ("subroutine names).

It should be noted that the flow chart is
divided according to the four major levels of the
Plot Package: .

e Basic Level - The basic levellroutines
perform the primary functions of the Plot
Package. L

o Intermediate Level - The intermediate level

contains the major user-called routines.

° High Level - This level is for quick plots
with a minimum of programming effort. At
this level, all of the other levels are
invoked.

) Independent Level - These routines perform

functions which are independent of all
levels other than the basic level.
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SUMMARY OF SUBROUTINE ENTRIES
IN THE WOLF PLOT -PACKAGE

e
y)
BLKLET Draws any set of characters on the SC4026
to any size. |
-CONDNS | For one page printer plots.
~COORD Recovers the raster coordinates of a point.
CSﬁT | Initializes tHe character font in BLKLET.
 DATE ' Returns the current date (in alphamerié).
DIAGLN Generate a diagonal label.
EDIT Converts and edits binary numbers to
EBCDIC.
EMP&Y Terminates the ploter tape output.
ENDPLT Terminates the Plot chkage.
FORMAT Generates a formap code for usé with EDIT.
FRAMES Returns frame'cognF.
FRMADV Advances the frame.
GRDNUM Computes arguments_for GRID or OGRID.
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HORLIN ~ Generate horizontal label.

IDFRME Generates the identifiéétion frame for
the Plot Package. !

F

INTENS Sets the intensity for PLOT or PPLOT.

MAXMIN Finds maximum and minimum of an array.

MINT Truncates to the next algebraically smaller
' number,

NEGLOG Enables plotting of negative arguments

' logarithimically. . '

NOw Obtains the current date and time from

~the system.
NWUNIT Sets the output unit numbers.

OGRID Computes the necessary scaling for PLOT;
plots and labels an open grid. '

PLOT Plots a set of points or a series of
contiguous vectors.

-PLOTST Initializes the Plot Package.

POLAR Computes the neceSsary scaling for PPLOT
or PLOT; draws and labels a polar grid.



PPLOT Plots a set of points or a series of
- contiguous vectors in polar coordinates.

PTYNUM Computes esthetic plotting limits on

data. _
; ~
. F .
QUICKY Plots X-Y values on an appropriate grid.
SCALE Computes the scaling for PLOT.
SCHAR - Function value is EBDIC character value

corresponding to the input SC4020 char-
acter value. .

SC4020 Translates plot commands into SC4020
instructions and/or printer plots.

SETGRD Sets the raster grid limits.

SETPAG Scts the line count and starting column
for TYPLIN.

- TYPLIN - Type a line of information on the S5C4020.
ucs . Calls CSET with a standard character font.
VBAR Set use of vertical bar "|" instead of

"I'" for vertical lines on printer plots.

" VERLIN Generate vertical label.
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SUBROUTINE CROSS REFERENCE CIIART

3

The cross reference chart for the WOLF Plot
Package is given below. The called ‘routines are
listed across the top; the calliné routines are
listed down the left side. It should be noted that
this chart is by subroutine and function entry rather
than by control section name. The appropriate control
sections have been designated in the flowchart of '
Subroutine Structure given previously.
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CALLING ROUTINES

CALLED ROUTINES

CSET

EDIT

EMPTY

GRDNUM

GRID

rs

HORLIN

MINT

PLOT

8C4020

SCHAR

BLKLET

DIAGLN

EDIT

ENDPLT

FRMADV

GRID

HORLIN

IDFRME

OGRID

&

PLOT

PLOTST

POLAR

OIOIC|R|0|0O]|O

PPLOT

o

QUICKY

SC4020

TYPLIN

ucs

VERLIN
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COMMON BLOCK CROSS REFERENCE CHART

COMMON
BLOCK

ROUTINES
= = o
4 fa) é o
S & o 3
o - T &
CPLOTS ) ] O
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BLKLET

DESCRIPTION

" BLKLET is primarily a user routine which is used
~ to produce block letters (letters that are drawn as vectors
instead of being printed).

Before BLKLET can be uséd, a character set (which
consists of the character description arrays) must be input
through the entry CSET. '

BLKLET first determines the position of the first
character and then for cach character, using the character
description arrays, determines ihe vectors that make up
each character and calls SC4020 to.plot these characters.
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BLKLET
Page 2 of 3
30 September 197.

NAME OLELET

ENTRY POINT PURPOSE
. BLKLETY TO DRAW ANY SET CF CHARACTERS ON THE SC&4(20 TO Cooa et
. - ANY SIZE .
CSET _ TO INITIALIZ2E A CHARACTER FONT [N BLKLET

CALLING SEQLENCE CALL BLKLET(CHARSNIXXIYY,IDLTX-IDLTY+JSIZE}

S5YMBOL  TYFE DESCRIPTION

CBAR.‘ L] INPUT — CHARACTEFR STRING TO BE PLOTTED

N . - 1 INPUT - MKUMBER DF CHARACTERS

_iXK H INPUT -~ X RASTER COUNT OF CENTER OF LINE

1YYy - L ' ENPUT =~ Y RASTER CUUNT‘OF CENTER OF LIRE

IDL¥X 1 INPUT =~ X INCREMENT HLTYEEN CHARACTERS.

1DLTY i INPUT = Y.INCREHEHT BETWEEN CHARACTERS

JSIZE T 1 INPUT = THE ABSOLUYE VALUE OF JS{ZE IS5 THE SIZE

FACTORI =t NORMAL PRINTED SIZE
«GEs 1 NORMAL UPRIGHT CHARACTERS
«LTs1l CHARACTERS ROTATED 90
DEGREES COUNTER CLOCKWISE

CALLING SEQUENCE CALL CSEf(NCoICHﬁR.IPOS-IVEC}

sSy¥BoOL TYPE DESCRIPTION

.

NC . i INPUT -~ KNUMBER OF CHARACTER IN SET
ICHAR L INPUT — CHARACTYERS
IPDS e INPUT = ARRAY OF POINTERS TO IVEC

IVEC I INPUT = ARRAY OF CHARACTERS DESCRIPTION

SUERGUTINE LSED 5CA020

CCHMON BLOCKS NDNE 7 : '

INPUT FILES NONE .
QUTPUT FILES NOKE

RESTRICT IONS MASTER CHARACTER SET MUST BE INPUT THROUGH ONE OF

THE FOLLGWIKG METHODS:

le CALL UCS WILL LKPUT A STANGARD FONT
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2. SPECIAL CHARACTER FONTS HAY BE [NPUT
VIA CSET al
F
1POS AMD IVEC CARNGT BE CHANGED AFTER THE CALL TO
CSET DECAUSE THE IR LDCATICN AND NUT THEIR VALUES

* ' ARE SAVED
REFERENGCES NONE
SUDROUTINE BLELETU(CHAR N IXXs 1YY IDLTXsIDLTY,. JSIZE) BLKL 69
LOGICALAL CHAR(I)JICFAR(L}sLLYILG) BLKL 70
EQUIVALENCE(LL.LLLIC1)) BLKL 71
CINTEGEFR IX({41.SHIFT(4)1/ 210C0.20100,ZC0010,20C01 7/ _ BLEL T2
INTEGER®Z IPOS{1)+1VEC(1) . S BLKL 73
€ COMPLTE CENTEE OF FIRST CHARACTER BLKL 74
151 ZE=]JABS(JSIZE) . S BLKL 78
IReS=1 X0~ ((N-l)*lDLTX—6$ISIZE)/2 . ' BLKL 76
IYO=1YY-{{HN-1)*TOLTY-9%ISIZE}/2 oo BLKL 77
C LDO? ON ALL C(FARACTERS o BLKL 78
DD 50 I=1H : o BLKL 79
LE1(4 I=CHAR(T) ‘ ’ BLKL B0
1CsLL BLKL 81
€ FIND CHARACTER : BLKL. A2
nOo 10 am1 NG : . LKL &3
LLICA)=ICHARL S) : _ BLKL &4
- . IF (1CEQeLL) GO TO 20 BLKL 85
10 CONTINLE : ' ' BLKL B6
GO 10 45 . BLKL ©67
C DRrW CHARACTER ' _ BLKL - 08
€ HNOTE THAT IVEC IS5 PACKED X.Y+DX=64.CY _ BLKL 8%
20 Is=iPCst L) ; - ) BLKL 9¢
IE=IPCS(JI+1)-1 . : o BLKL 91
DD 40 k=1S,1E ' 7 BLKL 92
DO 30 L=1.4 ‘ : BLKL 93
30 IX(L)=FOD(IVECIK)ZSHIET(LY s SHIFT(3)) %151 2E BLKL . 94
IX{3)=IX{3)-6%1S1ZE o BLKL - 95
IFCJS12E.GT.0) GO TO 38 , BLKL 96
DD 32 L=1.3s2 ' . " BLKL 97
1T=1x{L) : . o BLKL 98
IXELY=1x(L+1) ) . BLFKL 99
32 IXLLE1)=IT ' BLKEL 100
as IKC1)=IX(13+1XB ' ) BLKL 101
. IXxt2)y=1xX(2)4+1Y8B . BLKL 102
40 CALL SCA02C (112 I1XC1).1X(2)1X(3)s1x{4)) ’ . BLKL 1c3
a5 I XUB=1X0+IDLTX ) BLKEL 104
‘ 1YB=IYE+IDLTY . ’ ) BLEL 105
50 COMTLINLE ) ' : OLEL 106
C CSE‘.T ENT RY . OLEL 107
ENTRY (SET (HC.I(.HJ'\RUIFDS!I\:LC’ -BLEL 158
¢ INITIALLZE CHARACTER -FONT _ . BLEL 109
RETUKN : ‘ DL¥L 110

END BLKL 111
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_ 30 September 1972
DATE

DESCRIPTION

DATE prbduces an array &escribing the current date
in alphanumerics. This routine 1s used by PLOTST to
-produce the ID frames, but can also be used by the user.

DATA'calls NOW in order to determine the current

" date in the integer form YYDDD where YY is the year and
DBD is the number of the day in the year. The year is
determined by division by 1000 and the day is the modulo
1006. Then using the array IDAYS (which give the relation-
ship of days versus montﬁ), the menth and day of the month
are determined (leap years are taken into consideration).

Finally the year, month and day of the month are
put into character coding of the form ycar/month/day
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NAVE OATE

e |
PURFGSE TO RETURN THE CUFRRENT DATE,(IN ALPHANUMERI(C}
- CALLING SEQUENCE CALL CATE{CRAR) , o
SYMBOL TYFE DESCRIPTICN
CHAR Le1 . QUTPUT = CUPRENT DATE IN THE FORM MMZDDZYY {MONTHS
' CAYWYEAR)
- SUERCUTINE USED NOW
CCMMCN BLOCKS NONE
INFUT FILES NONE
~OUTPUT FILES NONE
RESTRLICT 1ONS NONE
REFERENCES NONE
SUBRULLINE DATE {CHAR? oaYE 27
DIMENSION CHAR(8),ICAYS(12),IDATE( 3} . DATE 28
CLOGICAL®1 CHAR,LCHARL,LCHARZ/LSLASH,DUML 2} DATE 29
INTEGER®2 ICHAR " DATE 30
EaQu IVALENCE (ICHARSCUM(1) LCHARL ), (DUM({2},LCHAR2}, (1DATE(2),IDJCATE 31
C EBCDIC ZERD. SLASH s AND ONE CHARACTER SHIFT CONSYANT DATE 32
o DATA [Z+LSLASH: ISHIFT JZFG.1H/ 4255 7 DAYE 33
C EL#PSED DAYS CF YEAR FOR EACH MUNTFE : DATE 34
DATA ICAYS /31,59,90,1204151.131,212,243,427343044+3344+365 7/ DATE 35
C RECOVER DAY GF YEAR IN 18M FORMAT (YYDDD) _ : ' DATE 36
CALL NLW (1IYDD.DUMMY]} ‘ . DATE 37
€ GET YEARMONTE DAY ‘ . ‘ DATE 38
IDATE(3)=1YDD/1000 , ' DATE . 39
. 1D=NMOELIYDC,1000) : DATE 40
1CORr=¢C ) : : DATE a1
IF (MOC{IDATE(3) ¢6)+EQ04ANCIDGT431) TCOR=1 . DAYE 42
PO 10 1=1,12 . ) ‘ DATE 43
. JF (1C.LE«IDAYS(L}+ ICOR) GO TO 20 ' DATE 44
10 CONTIRLE : DATE 45
20 IDATE(1)=1 ) S DATE 46
IF (I-2) 5C+40430 * DATE AT
30 ID=10-1COR . ' DAYE 48
40 1D=ID-IDAYS(1-1} : . ‘ DATE &9
C CCNVERT DATE 10 ALPHANUMERIC — REMECMOELR EGUIVALCNCES . DATE 50
50 . J=1 : . : DATE 51
' 00 60 1=1.3 DAYE &2
TCHAR= (IDATEL 1) Z1C+TZY ¢ ISHITTCFIDUIDATECT 100412 . DATE 53
CHARC ) =LCHARY ‘ DATLE 5a
CHAR(J+1)=LLHANZ . DAYE 5%
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REPRODUCIBILITY OF THH
ORIGINAL PAGE IS POOR_i

60 - J=J4e3 o - DATE 56

CHAK(Z J=LSLASH T : ' DATE - 57
CHARCE ISLSLASH o o GATE 58
€ ALL CONE 2 ’ DATE S9
RETURN . . . . - . DATE 60

END B T .. ‘CATE 61
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 EDIT

~ DESCRIPTION

EDIT is used to convert'any single precision number
(integer or'floating point) to an equivalent charatcter
" array. EDIT is used for labeling values. Such routines
as QUICKY and GRID use EDIT although the user often has
the need to call EDIT.

EDIT first determines the characteristics of the
format. The type (E, F or I), the width, the decimal
point position and the power factor must be determined.

Then by using divisions by-10 to determine the least
significant digits and modulo 10 to determine the remaining
higher order digits, the number is converted to character

codes.
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NAME EDIT

. e
PURPCSE YO CONVERT AND ECIT BINARE NUMBERS TO EBCDIC .
CALLING SECGUENCE CALL EDIT(ASFCRV ,OUTyN)} ' S
+ . .
 §YMBOL TYFE DESCRIPTICN
A R . INPUT = NUMBER TC BE CONVERTED _ . T
(1) . ’
FCRM A%l INPUT -~ EDITING FORMAT (K IS THE NUMBER OF BYTES
(K) IN THE F CRMAT)
ouT Adg CUTPUT - EDITED EBCDIC NUMDER (W IS THE REQUESTED
4w . FIELD wIDTH)
N 1 OUTPUT ~ NUMBER CF PRINTABLE CHARACYTERS
41}
SUEROUTINES LSED NONE
CCHMCN BLOCKS NONE
-INPUT FILES NONE
LUiIrLT FILES NONE
RESTRICT IUNS " NONE
REFERENCES _NONE
SUBROUTINE EDIT (AFCRF.OQUT oHN) ‘ EDIT 36
LOGICAL%! SETOIG.LD1G,LMCOE sOUTFORMJNEG,25W EDIT 37
INYEGER SPECS  WeD+ELWPERyOLANK +PLUSPyZZ "EDIT 38
DIMENRSION SPECS{ 3}, SETCIG(3&E1.,0UT(L) FORMIL] EDIT 39
EQUIVILENCE (SPECJ(II.hl-(SFFCS(?).D!-(JPECS(JJ.P)'(MgBIl EDIT 40
EQUIVALENCE (SEVDIG(1)PLUS)(SETDIG(S )+ MINUS) W (SETDIG(9)222), EDIT 41
. (SETDIC(13),PER) ((SETOIG(I7)411), (SETDIG(21)9EL) EDIT 42
. (SETD1C(25 e BLANKE) s (SETDIGIZ5)-IDIG) 4 {SEYDIG{32)+LDIG) EDIT 423
. (SETDICI32)4MODE )L USETDIGE3E)}4LMUDE) : C EDIT 44
. DATA SETDLIG / E0IT 4S5
. 200 +Z0CeZ0U0+1HF 3 ZC0 2004260 «1H=-4Z00+2G0,2700+1H0. - ) EDIT 46
. 200 ¢ Z0C 70041 Hes 20D +Z00+2Z00 1 H1+200,200,200¢1HE EDIT 47T
. 200 2Z0C 200,11 +200,2004Z00+20C420042G042004+200 / EDIT 48
C CLCAR FORMAT SCAN BUFFLR . . - EDIY 49
o OO % J=1.,3 ~ : - ED1T 50
5 . SPECS{1}=0 - ' EDIY St
C SCAN FORMAT ' EDIT 52
; J=1 : 7 EDIT S3
LOIG= rcﬁM(l) . ) . EDIT 54
MODE=ICIG ' . EDIY

55
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REPRODUCIBILITY OoF THE

NSIGN=1 ORIGINAL PAGE 1S POOR EDIT 56

1=t EDIT 57

7 1=1+¢1 ~ . . 7 EDIT 5B
LOIG=FCRM(T} - © EDIT 59

IF (1C1GeLTeZZ+s0ORICLIGGTZ2¢+9) GO TO 10 £DIT 60

. SPECS(JI=5PECS(J)I&1CeIDIG~Z2 ) . EDIT 61
. GO YO 7 - EDIT 62
10 IF (ICIGJNE.PER} GO TO 15 ; _ ECIT 63
SPECS({JI=SPECSIJIENSIGN . ECIT &4

NSIGN=1 o o EDIT 65,

J=JE1 . . EDITY 66

GO 10 7 : EDIT 67

15 IF {ICIG.EC.PLUS) GO TO 7 EDIY 68
IF (IDIG.NE.MINUS) €0 TO 18 EDIT 69

NSIGKz-1 _ ) EDIT 70

GO YO 7 ; ‘ - EDIT 71

18 N=W o ' EDIT T2
C GET ABSOLUTE VALUE OF NUMBER IN FLCATING PDINT : : "EDLT 73
NEG=R|LT00. - EDIT 74

i . B=ABS(2) ' - : EDIT 75
Bl=A : ’ : EDIY 76

HM=I ABS (M) ' . EDIT 77

IF (MsLT+15728641) B=M ' . . . EDIY 78

) IF{HOCE.NELTI!) GD TC 20 . o EDIY 79
¢ INTECER PROCESSING T : EDIT 80
‘ D==1 . S EOIT &1
B=tsal ‘ EDIT 82

: GO TO 35 . EDIT 83
.20 IF (MOCE.NE.EE) GO T0O 30 EDIT B84
€ E FOHMAT PROCESSING : EDIT B85
: D=MIND(DsN=6]) : ‘ EDIT 66
W=MAXO{D+1 yN=&) ' EDIT 87

IE (De6Te0a) IPOWH==FINTI{-ALCGIO(B})~P ED1Y B8
B=BCLC.0%%{—1POW)I+.S610,0%% (=D} ) EDIT 89

IF (B.LT«1l0.0¢%P} GO TO 35 , EDIY 90

B=B/10.,0 ‘ €DIT 91
1PQv=1FQy+1 EDIT 92

GO YO =5 ‘ . EDIT 923

€ ROWND E AND F FORMAT NUMBERS ) i ' EDIT 94
3o BB ++45310e%%{=D} ’ ‘ EDIT 95
C EDIT WORD INTC OUTPUT AREA : ‘ EDIYT 96
35 IPER=%-D : EDIYT S7
POW=10Q4%{ IPER~2} ‘ EDIT 98

Iv=1 EDIT 99

IwM=0 : . , EDIT 100
ZSW=4F#LSES ‘ ' EDIY 101

4 1=0 . EDIY 102

38 1=1+¢1 . ' ' . EDIT 103
‘ IF( L NEJIPER) GO TO 40 o €0IT 104
IDIG=PCR ) . EDIT 105

. GO TO €0 . ' ‘ EDIT 106
40 IDIG=PCO{IRT(RB/POV)+10)422 g EDIT 107
PON=PCY¥/(10.) - : EDIT 108
lF(ZSUoDRt1D[GQNEQZZODRl:'ECCIPER".OHQIUEQUU' G0 TD 60 EDIT 109

50 IwM=1h EDIT 110
101 G=CLANK ) ERIT 111
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GO Ta 70 o~ EDIT 112

60 : 25W=uTRUL -, ' : ‘ : EDIT 113
70 IRTHR=C : _ EDIV 112
GU 1O Z00 ' , EQLIT 115

80 IF(L.LT.x) GO YO 28 .. . EDIT 115
IFIRGLENELEY GO TC 1 3C ' EQIT 117
I1F(WeCTeh~4) GO TO SC ‘ _ - EDIT 118

IDIG=EE : : - EDIT 119

. GO To #Ch . " EDIT 12°%
90 IRTN=IRTN+ 1 S EDIT 121
100 IDIG=FLUS : EDIT 122
: IF(IPCReLY«C) IDIG=HMINUS £€D1T 123
180w=12850 1PO¥) ‘ EDIT 124

60 T0 zCO N ‘ ‘ . EDIT 125

- 110 IDLG=1FO%/10+22Z , EDIT 126
G0 10 GO : EOIT 127

12¢ IDIG=MCD(IPOW10)}+22 . . EDIY 128
GO TO :z00 ‘ - EDITY 129

130 IE( IWMLECsDsURe « NOT WNEG) RE TURN , : ‘ ECIT 139
IDIG=FINUS EQIT 13!

Iw=IuFp ‘ : EDIY 132

IRTN=S ' EDIY 133

200 DUT (I %)=LDIG EDIT 134
Iw=1v+1 _ EDIT 135
IRTh=I1FTHR+1 EDIT 136

GO TD (BC.1C0+1i104+4120+1304140)4IRTHN EDIT 137

‘140 RETURN : ) ED1T 138
END . EDIT 139
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. : N GRDNUM

DESCRIPTION

GRDNUM is a routine which computes certain character-
istics of an array of data values (usually either x values
or & values). These characters are used in calls to GRID
~or OGRID. Each characteristic can also be had separately by
a3 separate entry and calls to GRDNUM go through each of

these entries.

MAXMIN determines FMIN and FMAX (the minimum and
‘maximum values of the array, respectively).

PTYNUM, given FMIN and FMAX, determine rounded values
PMIN and PMAX of FMIN and FMAX, resp., such that [FMIN, FMAX]
lies in [PMIN, PMAX] and PMIN and PMAX are esthetically nice
boundaries. NINT, the suggested number of intervals in
[PMIN, PMAX] is also determined.

Finally, FORMAT determines a good format for numbers -
in [PMIN, PMAX]., An F format is usually produced unless
the values are either too large or too small in which case
E9.2.1 is used.
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KNALE

ELTRY HOINT

CRUONUM
RAXHIN
PTYNUM

FORNMAT

CALLING SEQULNZE

SYRuOL
ARRAY
N
PHRIN
PLax
NInE

FMT

CALLING SEQUENCE

SYMDOL
 ARRAY

N

FHIN

FMAX

CALLING SEQUENCE

SYL3OL

FEIN

FLRAX

PRIN

PRAX

THINT

TYFE

K

A

TYERE

R

R

R

TYPE
R

R

GRDNUM
Page 2 of 4
30 September 1

GRYsuM

PULBOSE o
F.

TO COMPUTL AHRGUMENMTS TU GRID AND OGIID

TO -FIND ARIDAY HAXIMIEY AMD MINIMUIY VALUES
TO COMPUTE ESTHETIC PLOTTING LINITS ON DATA

TO GENERATE A FORMAT CODE TO LABLCL NUMBERS WHOSE

CVALUES LIE EETWEEN PMIN AND FMAX (FLR USE WITH

TEQIT*)

CALL GHDNUMIARRAY N PIZIM, PRAX RINT ,FMT)

DESCRIPTICN

CIHPUT = FLCTTING ARRAY

INPUT = KUMEER OF 1TEMS IN ARRAY
ODUTHUT = SUGGESTED PLOTTING MINIMA
OUTPUT = SUGGESTED PLOTTING MAXIMA

CGUTHUT = SUGLGESVED MUMBDER OF [HIERVALS

-UUTPUT = EGUGGESTED LAUELING FORMAT

CALL MAXMIKR(ARRAYsN+FHIN,FMAX)
DCSCRIPT ICH

INPUT = THE ARRAY

INPUT = KNUMBER OF ITEMS IN THE ARRAY
CUTPUT = ARRAY MINIHKA

ouUTRUT - ARRAY MAXTHMA

CALL PTYLUM{FHINFMAX s PHINJPHAXSNEINT]
PESCRIPY ION

INPUT =~ ARRAY MIh!MA‘

INPUT ~ ARRAY MAXIMA .-

ouUTPUT «= SUGGESTED PLUTTiMG MIMTEA
OUTFUY = SUGLLESTLED FgUTTING HMAXTMA

DUTIMUT = SUSSESTED MUMBER OQF INTEDVALS
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CALLING SEQUENCE CLLL.FURPAT(PMIN.PMAK.FMTI_

K i |
SYMuBtiL  TYFE DESCRIPTICH 2 . ' K
PEIN R/ INPUT =~ SLGGESTDC PLIOTTING MINIRA
PMAKX R ENPUT = SUGGESTEL PLUTTIRG MAXIMA
FMT A - . OUTPUT — SUGGESTED LAHELING FORMAT
SUERLUTINES LESED NONE
CCRMUN BLOCKS NONE
INPUT FILES NONE
OUIPUT FILES NONE
RESTRICTIONS NONE
REFERENCES . NONE
SUBROUTIAE GRONUMIARRAY N.PMIN PMAX ,NINTFMT] GRON 62
CIMENS FUR ARKEY (NI ’ GRULN D3
LOGICALE] NUMS(1G) 7101234506789 '/ EFMTI(7)I/'EG 241/ F/VFV /S, GRDNH 84
* FMT{1)} PAREN +POINTsGRDSW/ s TRUES/ANfZ "/ GRDN 385
EQUIVALENCE (PARCEHWEFMT(T) Yo (PCINTWEFMT(S} ) : , GRON B&
CROSF=+FALSE. ’ GRDN 67
C MAXMIN ENTRY : - GRUON 88
ENTRY MAXNIN{ARRAY s Ny FNMIN+FMAX } . GRDM B89
C FIND ARRAY MAXIMUM AND MINIMUM : GRDN- 90
FMIN=ARRAY(1)} . O GRDHN 91
FMAX=FMK]IN ‘ Co GRDN 92
IF(N.LL.T. 2} GO TO 20 : GRDN 93
CO 10 l=24N . ) GRDN &4
IFLARRAY UL} 4LTFRINIFMINSARRAY (1) i GRDM  ©5
1o IF(ARRAY (1) s GToFHMAX JFMAX= ARRAY (1) _ GRDN 96
20 1F{GID W IFETURN GRDN 97 .
€ PTYNUM ENTRY ' . GRDHN 98
ENTRY PTIYRUM(FRINFHAN PHINPHEAR JNINT } - GRDH 99
MINT=0 : ) . . GRDN 120
LE(FMINLEC,FILLX) GO TO S0 . GRON 101
C COMPLIE ESTHETIC PLOTTING LIMITS GRDN 102
DMAG=1 0 4 4 (=FITHT(-ALOGIC(ABS(FVAX-FM TN 3 =L ) . GRON 103
NeSHINT(T M IN/LMAS) ) ' " GRDN 104
PHLIKFLIATINL )L 4G 7 ' CRDN 105
NH== GIRT (=FHAX/DHAG) ' ‘ _ GCRDN 105
PHAXFLOP TN OMAG . ' . GRON 107
NINT=HH-L ' CGRDN 108
L BT B N LA R B R GRON 109
I~ i o ECe 3 Ml LT ) ) GRON 110
IF(GHD S ) RSTURN ) ) GRUN 131
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€ FCEFRAT ENTHRY : ' GRpy 112

ENIRY FUAEKAT{PRINGOLAX JFMUT) . ' Gill'N 113
€ GERERATC FURHAY TU BE USED wl1Th BuIn AND PRAR RN 114
BAG= INF (L +ALUGID{AMAL LLASSTPHMAX) ADS(HAMINED ) GHOMN 115
"IF(MAGLTeltMAG=EL ’ GHRDN 116
MAGI=Z=MINT(ALGOGID(ALS(FrNAX~=PHIN) $D)41 0 GREN 117
IF(MAGL.21+6) GD YO 25 ' TGRDN 118
IFLHAGSGT A7) CU TO 30 ‘ _ GRON 119
FUTC1)=ANI ' L , GRUN 120
FUTL2) =L ESTMAGE2) . : : - . GRDN 121
FMT(3)=P FEN _ - o " GRUN 122

T 60 TO 50 - _ GRD 123
25  Iu=MAG+MA(D+2 o _ GRON 124
IF{lwaGT L} GG TO 30 . . ' GRUN 125
FMT{1)=F . GRDN 126
EMT{2)I=RUNS(IWeL) GRON 127
EMT(3)=PTINT GRDN 128
FHT(a ) NULAS(MMAGD+L ) . " OGRDN 129
; FMY(5)=PAREN : A - . GRDN 130
' G0 TO 50 : GRON 131
3o CO 40 I=1.7 GFIUN 132
40 FMTYC D) =cELTLTD ‘ _ : GRDM )33
S0 GROSW= + TRLE . ' ‘ . GRDN 133
© RETURN ' N GRON 135
END ’ ' _ . GRDN 135
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GRID

DESCRIPTION

_GRID is the major user routine in the plot package. It
is used to set up the scaling factors between subject space and
.object space, draw grid overlays, to plot vectors.

The object space (the space in the raster world on
the SC4020 screen) is defined by SETGRD. If SETGRD is not
called, a default object space is used.

The subject space (the space in which the user units
exist) is defined by GRID, OGRID,POLAR or SCALE. SCALE defines
this space and also sets up the scaling factors and initializatioens
for the routine GRID. GRID and OGRID use the same coding as
SCALE (and therefore perform the same function) but also plot
a grid overlay. GRID plots a full grid while OGRID plots a
partial grid with tick marks. POLAR is essentially the same
as GRID except it is used for polar plots.
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PLOT is used to plot vectors or characters. Given an
array of coordinates in‘subjcct space and using the scaling
. factors from SCALE, PLOT determines corresponding coordinates
in the object space and then eitherhpfints characters at the
points or draws vectors connecting,these points. PPLOT is the
same as PLOT except it is used for polar data.

‘ COORD is used to recovery the raster coordinate correspohd-
ing to any coordinate in the subject space. NEGLOG specifies the
error procedure for negative logs and INTENS is used to set

character intensity.
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NAM:
ENTHY POLINT

GR1D
oGRiD
PCLAR

SCALE
SETGRD
INTENS

NEGLOG
PLOT

PPLCY

CCOKD
CALLING SEQUENCE

SYHBOL TYFE

XLO R
KHI R
NX i
A A
NXS i
YLD R
Yl R
NY I

AND DRAW AND LASEL A POLAR GID

ORI
Page 3 of 14 )
30 September 1972

GRID
PURIOSE
)
TO CONPUTE THE NECESSARY SCALING FUR SUBRIUTING
*PLUT ' AND TO PLGT AND LABLL GRID LINES

TO COMPUTE THE NECESIARY SCALIRNG FOR SULERUUTINE
*PLOT* AKD LABEL AN O02EN GRID

TO COMPUTE THE NECESSARY SCALING FOR 'PLOT* C'PPLDT!

TO RECOMPUTE THE SCALING FOR SUBRUUTINE *PLOTY

TD SEY THE LIMITS FOR THE GRID

TO SET THE INTERSITY FOR SUBROUTINE (pPLOT®

YO ENABLE THE PLOTTING OF NEGATIVE ARGUMEMTS
LOGARITHMICALLY IN *PLOTY WITH EITHER A DIFFERENT

SYMBOUL OF SURPERPCSITION OF SYHBOLS

TO PLOY A SET OF POINTS O A SERIES OF CUNTLGUOUS
VECTURS

: THI¥ e A Ll et R Bl s Ll oL o N o Yt
TO PLOT » SE€T OF MOINTS O3 A A e W oot L OV WD
LT =k S aXal g LAl Lalal . Pl S P IR I L S
[ PR S ) BAM W WY eI BRIV RPN L D

YO RECOVER THE RASTER COORDINATES OF A PDINT

CALL GRID(XLOyXHIsMNAsASNXS,YLOsYH1 sHY s BoNYS4LOG)
DESCRIPYION

INPUT -~ LOWEST VALUE OF ADSCISSA (LOYWEST VALUE OF
X} AT LECFT SIDE 0OF GRID

INPUT = HIGHESY \VALUE OF ABSCISSA (HIGHEST VALUEC
OF X) AT RIGHT SIOE OF GRID

TNPUT ~ KUMBER OF INTCRVALS ON ABSCISSA.

INPUT = LABEL ING FURMAT FORR ABSCISSA

INPUT - MUKMBER OF INTERVALS AT WHICH TO LABCL THE
X~AKLS

1HPUT ~ VALUS OF ORDINATE {(LOWEST VALUE OF Y) AT
- BETTOM OF GRLID

INPUT ~ VALULR OF ORDINAYE (HIGHEST VALUE OF Y) AT
Y0P OF GRID

IRPUT = RNUMBER OF INTCRVALS ON ORDINAITE
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B A INPUY = LABLLING FORMAT FOR,UNGINATE
NYS 1 INPUT = KUMGER OF INTERVALS AT WHICH TO LABEL THE
Y~AX1S
LGG 1 INPUT = 1=0 LINZER GRID
' I=} AGSCISSA IS LOGARITHHMIC

ORDINATE 1S LINZAR
1=2 ABSCISSA IS LIKEAR
. OROIKATE IS LOGARITIHMIC
I=3 LOGARITHMIC GRID
" CALLING SEQUENCE CALL DORICCXLG s XH L aNXs AsNXS+YLOIYHTI 3NY » B NYS 4L 0G)
SYMBUL TYFE DESCRIPTICH
(SEE CALLING SEOULGNCE DESCRIPTION FOR ENTRY POINT GRIOD)
CALLING SEQLENCE CALL FPOLARCRADIUS NX+ASNXS.IROH)

SYHOOL TYFPE DESCRIPTICGN

RADIQS R CINPUT ~ VALUE OF QUYER Cl1RCLE

kX 1 INPUT - NUEBER OF CONMCENTRIC CIRCLES

A A l INPUT —~ LABELING FORMATY FGR CONCENTRIC CIRCUES
NX5 - 1 INPUT = KUMBER OF CIRCLES AT WHICH TO LADEL
1RDH ) L. 'INPUT - IMDICATOF FOUR LABELIMNG RADTALSI

=1 LABEL RADIALS ARE 1IN DPCGREES
T2 LABEL RADIALS ARE IN HOURS

CALLING SEQUENCE CALL SCALE(XLO.XF[-YLD.YHI1LOG3

SYMBOL TYFE DESCRIPTICHN

{SEE CALLING SEQUENCE DESCRIPTICHN FIR ENTRY PDINT GRID}
CALLING SEDU[NCC.CALL SETGRO (XLOL TH YLOL IM s XHIL I YHILIM)

SYMBOL TYFE DESCRIPY IUN

XLOLIM R INPUT = LDWEST AESCISSA fO0SIVION {(IN RASTERS)
YLOLIM R INPUT -~ LCWEST QFROINATE POSITION (}N RAS?&RS?
xHILlM R INPUT — HEGHEST ANSCISSA PUSITION (IN RASTERS)
Yyuloln & IRPUT = HIGHEST CARDINATE POSTTIuN (IHN RASTERS)

CALLING SEOQUELCE CAILLL IMVYLCHS(ITY)

LR I INIW TYIy DELCEIINTION
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IT 1

CALLLING SEQULNCE
SYM:OL  TYPE
OVERPL L

NCHAR I

CALLING SEQUENCE

SYMBUL TYFE

X R
L ¢ R
N 1

CHAR I
CALLING SEQUENCE

SYHEOL TYFE

X ° R
: L R
H R
CHAR i
1ROH -1

CALLING SEQUENCE

CR AT-1e T S ¥ 3

K R
L4 . R
KX 1
LY 1

GRID
Page 5 of 14

RIEPRODUCIBILITY OF THE 30 September 1972
ORIGINAL PAGE IS POOR___

INPUT =" KNUMBER FFOM 0=-315 SPEEIFYING OESIRED
INTENSLTY OF CHARACTLR PLUTTING-

CALL KEGLDGLOVEIEL s NCHAR)
CESCRIPTICN

INPUT — OVERPLOT GIVEN SYMROL WIH NCHAR IF TRUZ

INPUT = RISHT ADJUSTED PLLOT CHARACTER FOR USE wITH

KEGATLIVE ARGUMENTS IN POINY PLIT SECTICN
OF SULBSOUTINE *PLOT*
CLAN. SUFPRESSES PLOTTING OF NEGATIVE POINTS
CALL PLOT(X,Ysy CHAR}
DESCRIPTICHN
INPUY « ARRAY OF X' VALUES TO BE PLOTTED
INPUT = ARRAY DE Ty VALUES TO BE PLOTTED
TRPUY = NUMBERED OF ORDERED PAIRS TO DE PLOTTED
INPUT - FLOT CHARACTERs RIGHT ADJUSTED
CALL PPLCT(X4Y 4N +CHAR ¢ IRDH)
DESCRIPY ICH
INPUT = ARRAY OF RADIUS VALUZS TO BE PLOTTED
INPUT - ARRAY OF ANGULAR VALUES TO BE PLOTTED
INPUT - KNUMEER OF ORDERED PPAIRS TO BE PLOTTED
INPUY = PLOT CHARACTER. RIGHT ADJUSTED
INPUT = INDICATOF OF UNITS OF ANGULAR [NPUT
=0 ANGLES ARE IN RAOTANS
=1 ANGLES ARS IN DEGRCEES
=2 ANGLES ARE IKN HUURS
CALL coonotx.v.xk.nv;
DESCIIIPTICN
INPUT =~ X VALUE
INPUT = ¥ VALUE
OUTHUT -~ X RAQIEF VALUE

QUIPUT <« ¥ RASTLCFR VALUE
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CSULKUUTINGS LSED  FOIT KORLIN  §C4026
CCrMCH BLUCK CPLOTS | . ﬁti
INELT FILES NORE a

' QUTPLT FILES NONE

RESTRICTIUNS XLOJNE«XHI AND YLOsNE.YHI

IF USED, SCTGRD NMUST g€ CALLED OEFORE CORPRESPUNDING
. CALLS TO GHIDs SCALEs OR DORID

REFERENCES NONE : _ : o7

SUSROLTINE GRID (XLOXHI W NX 0A NXS+ YL Oy YHT sHY ¢ ByNYSWLOS) GRID 136
COMBRON FCPLOTT/ G1{Z) s XLOG( Z2) s XLOL IMI2 ) s XHILIM(2) + XSCALL2) - GRID 187
. FRLGUZ D) ETG2(4) GN1lD 186
LOGICAL LOGX sLOGY+DFEKR ¢SCAL SWs XLOGsOVERPL +OVRPLT «NEGNEGSW, . GRID 189
. ANGLE GR1D 130
LOGICALEY CHARCA )+ JARRAY(2) JNCHAR({4) JLCHAR GRID 191!
INTEGER LGP GRID 192
INTEGER XV, YV BLANK h GRID 193
pEsL LOUIRY LT Y ‘ crrn toa
Lo IHEHE I S S Sl B ool ol SRS SRS RS IS o U0 S BB IS 4 S SRS RIS Sl BN N S B IE - 35 S cArn toe
DIMENSIUN GRG(2) 2CS{2) oDCS{Z) KXY {2) ’ GRID 196
BIMEKE ION KLAGELC(Z) ' GRID 197
DIMENS IOWN XC1),eY (1} ) GRID 198
- REAL FLH{3)/1 4574255781348 15718/740UAR(2+2)/04rlae30424/ GRID 199
. PMIZ2) /0=l /7 PTI2TH/.26179607 GRID 209
REAL SING/B7IS074E~1/ JCOS557.9061947/ GRID 2014
EQUIVZLENCE (KXY (I} RX1D)s{KXY(2)4KYL) . GRID.202
EQUIVALENCE (IARRAY{1) JICHARY »{LARRAY(4) LCHARY GRID 2023
EQUIVALENCE (XSCALL 1), SCALEX) o (XSCTALLZ2)Y ¢SCALEY ), . GRID 204
. (FXLOCL1) o SXLOY . (FXLO(2).5YLC) GRI1D 245
EQUIVALENGE (ALOGI1),LOGA]» (XLOG(2),L0GY) ) GRID 206
DATA ELANKICHAR /Z4H vA4H / GRID 207
DATA Cf 71049/ GRID 208

DATA 12 /C/ GRID 209
DATA SCALSW. OFENsOVRPLT+NEGSH, ANGLE/S% FALSE 7/ GRID 210
DATA KXYZ242/ N GRIL 211
GO TO ¢ . . . ] ) GRID 212
€ OGRILC ENIRY ‘ ) GRID 213
ENTHY CORIC {XULD o XHT NX AsNXS, YLO s YHI ¢ NYsBiNYS.LOG) _ GID 214
OPEh= « TRUE . ‘ ' GRID 215
GO0 TO £ o GRIU 216
¢ SCALE EMTRY ) _ GRID #17
ENTREY SCALE (XLO» XHI« VL0« YHILLOG} : GRID 218

SCALSh=s1HLLE: o ’ GRID 213 -
¢ INITIZLY 20 ARLEAYS £ND ENTRY Sw]TCHES . - GRID fpon
5 - FXLOLI }=XLC ‘ : GRID 221
FALCCE =Y C : . . GRID 222
FAIHIU1)=54H] . C GRID 2223
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FXxHICZ)=YHI . onRIb 224

Pl 1) X ﬂti GRID 225

PI(2)=prY cRin 225
"NLACEL({1)=hX5 4 . , GRID #27

NLACEL (2 IZhYS : GilL 228

C LOOP FOR X TIEN Y AXIS PROCESSING : ‘ ©OGRED 229
D0 40 IA=1.2 ' : . " GRED 230

XLOGL I A} =L CGabQa TALUH«LOGECe3 ‘ GRID 231t

€ COMPLTE SCALLE FACIGRS ARD LINE INCREMENTS GRID 232
IF {XLCGL(L1A)) GO TO 1C ‘ GRIL 233
XSCAL(IA)"(RHILIP(IAIMXLDL[N(IA)I/(FXHI(lAl -EXLOCTAY) oenipd 234

IF (3C/LS®) GO TO SC GRrRID 235

J=ili1 s GRID 23&
XINC=(FXHI(LA)~FXLO(IA)}/FLOAT{J} o . GRID 237 .

GU TO 15 GRID 238

10 IF {«hCYLSCALLSW) GO YO 12 . . GRIV 239
FXLUGIA)=ALOGLO(FXLO(TAL) - ’ GRID 24C
FXHICIAI=ALUGIC{FXHRILIAY) GRID 241

; XSCHALLIA) = (XHILIMUTA)=XLDLINMITAY D /ZL{FXHT{ LAD=FXLOLTA)D} GR1D 2&2

' GO Tu £0° ) ' GRID 243

C CCMPLYE LOG SFACING INTERVAL ALONG AXIS : GRID 224
12' NMIN=TI{IA}C GRID 245
: NINC=LICYAY4NMIN : . GRID 246
CKINGC=1C AFLOAT{MINC) GRID 247

NLABEL (LA F=NLADBCL(IA) +NLABELITAI/D ) * GRID 248
KI=FXLC(IA)} : _ GRI1D 249
I=MINT(ALGGICIXT)) GR1D 250
NUM=XEA(XINC:IO . x%]] ) GRIND 251

xi=1 GRID 252

IF (NUMGT »MMIN) XI=X14ALOGLIO0(FLOAT{NUM) *XINC} GRID 2353

IF (HNUELENMIN) NUM=D . GRID 25¢
FXLU{I£}=X] ' : GRIL 256
ISTART=NIHCET #NUM : GRID 2506
XKI=FXhJ(1A) . GRID 257

I=MIHT (ALOGIC{X1 1) ' GRID 258
NUM=~NIRT(=XI/(XINCELI0ex%1) ) GRID 259

xi=1I _ GRID 260

IF (RUNsGTHMIINY XI=XT+ALOG I0CFLUAT(NUM) «XINCY GrRID 261

EF (NUNJLENMINYG NUM=D GRID 2?62
FXHI(EIPr1=X1 . GRID 263

KSCAL CTAY) = (XMIL IM(T A =XLOLINMCIA) ) /(FXHI(TIA}=FXLO(TA)) GCRI1D 264

: JENINCH1+HLM=ISTART GRID 265
15 1B=HuC{Irszd+l o GRID 266
IX(IU}=XLOLIMLIa) : GRID 267

c LCCP FUOR EACF GRIL LINE ON THES AXIS . GRID 268
DU 40 I=1Z24J : GIRIL 269

C CCEPULTE RASTEHR VALUES FOR CRID LINE . . ) GRID 270
' I[F (XLCGLIA)Y GO TO EC - ' : GRID 271
KI=XKINCHFLGAT(1) GRID 272

IXC IR )X IuXSCALCIAY#XLOLIM( TA) : GRID 273
XI=XI4FXLOCIA) ‘ GRID 274

K=1 . crip 2T15

GO0 10 =0 - : ‘ ‘ . GrID 276

20 LEl4lEVART : : . GRID 277
’ K=HMCU(LHIKC ) . GRID 27¢

IF (¥ ol T40) KuKeNINC : ' GRiD> 279
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Xl=tL=K}/NIKC » " gr1p Pan

IF (R.EC.T) LC TO 25 Sl B Griu ot

PE (EalleWNIN) GO TG &C ¥ ’ GrIo poe
KIzri1+L0010(rLOATL{RITXINRC) : GMID 273

.25 - ERCIAI=(NI~EXLOCIAY InXSCALL TAY#XLOLINM{TA) GRLY &34
Kl=lwvaete2l] ) . : . Guly 265

C PLCT GRIU LINE : - T GRIp 2us
3o ISTOP=xHIL IMUTID) : GRlo 257
IFCCPENG /NG o NOT o4 1 FU.IZ-UF.IahQ-J)JIQTDP-KLDLIMIlD}&S. GRID 733
IV(I8)=1nTOr-170 10} ©GRID 209
JIFCIACS(IVIIRDICi+ €21 GO TC 33 . 6RiIL 29D

IVilAl=U GRID 291,

CALL SCADRO (ll.[xtll.Ith).lv(l).lV(zl} GRIib 292

GD TOQ &4 ' GR1D 293

33 CALL SCau2C(OP(IA)»IX{1)a1X(2)IS5TOP4D) GRID 294
C LABEL GRID LIME GRID 295
34 IFINLACEL{ TA) 4E0eCa CRe MOD{K JNLASELIIAY)JNELC) GO TO 40 GRID 296
; IF (1f«NEeL) GO TO 329 . GRID 297

d CALL ECITUXI+ADUTy N} ’ GniD 238
CALL FCRLIN {(OUT N IX{1)41X(2)-16) - ~ GRID 299

GO TO &0 : GRID 30C

35 CALL BELIV(XI, B,0UT.h) . _ . GRID 3CH
CALL FCRLIN (OUT Ny IXCLI=4%0s IX(2)} . ; ) GRID 302

40 CORNTIMLE . , GRID 323
50 CONTINLE GRID 3n&
OPEh=sFALSE, ' . GRID 305

ECALS: = FALSS . : . ' aRIn Ade

i neETLRL : : ‘ GOl ANT
€ PCLAR ENTRY ’ Gitih 208
ENTKY FOLAR(RADIUS s AXs AsNXS o TRDH ) ' GRID 3929
RADZAEINIC (XHIL I 1 )=XLAL IM (1)) /FLCATIKXY{1) ], GRID 310

" y AXHILIM{2)-XLOLIMC23)/FLOATI(KXY{2))} GRID 311
RAGSAMINI{EAD 63 4/5115) GRID 212
RINCERAD/FLUATINK} _ : : GRID 313

c INITIALYZE RACIUS ARRAYS . GRID 314
00 510 I=142 : CRID 315
ORG{IJ=XLOLIMIT Y 4+RADHFLOATIKXAY(I)=1) _ GRID 316

FrLO(I )=—RADIUSHFLOAT{KXY (1 1=1) - GRID 317
XSCAL(1)=RAD/RADIUS _ GRID 319

510 ALOGIL )=« FALSE. : ‘ GRID 319
: CS(1)=1. _ GRID 329
€CS(21=0,. ) ' GRID 321

C DRAW. ARCS IN & DEGREC SEGMENTS . : GRID 322
DU 55C 1=1+18 : : . GRID 323

C COMPLTE UNIT CHORC _ GRID 324
DCSC11=CS (1 ACOSL-CS{RILSINE-CE(1)} | ) GRIL 325

DCS (2 I=CS{2) 0S50S IFSINE~CS{2) . _ GRin 326

€ DEFINE RAOIAL CUMLFOMNENTS : : GRIN 327
' OUFFC=0. : ) . GRID 328
IECMOT (1 e 93 NELVIOFFC= 164 : GRI1D 329

IFCRUL T 30 el 1JOFFC224 ' GRIC 330
RVEC={MAXILCS(114CS(2)){RED-DFFCI~1e]/ 00 GRID 331

XYV LA UFFCI/FLOAT(HVECHL ) o GRID 232

€ LCCP ON QUALCEINTS o . GRID 31)
DO 540 KE1=1aKX1 : GRYD 334

00 LLEQ R2=1e0Y] : . GRID 235
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K=1ABS (X1 =K2) €1 ' N GRID 336

KT=MGI (K, 2141 4 GRID 237
RX=CH(kYSPLE(KTLY . GHRID 241
RY=SCSLETIREN(NT) ' : GRID 339
RXVEDCE(R ) PN . _ ] ) . GRID B4
RYVEJCSIKT drbsll2) : . . GRID 1%}

C PLLCY CONCENTHIC CrURLS ' . : GRIL 342
OO0 852C J=1 . HK . ‘ , GRIL 203
RISKRINCEFLCATCI) : : - GRID 3a4
EXC1=RIGRXLORG L) ’ o ' GRID 345
IXC2¥=HRIERYLORG( 2} ) _ ' GRID 345
IVIL)I=RXVERJ . . GRID 3a7

ANV Z2)TRYVERD _ GRID 383

520 CALL SCa220 (l1,1X01)eIX{2)IVIL)uIVI2)) GRID 349
€ PLOT RADIALS : : ~ - GRID 3350
IVl =FX5RYY ' s GRIL 1351

; IVIiZ)=RYRXYV ! ) . GRIU 32

! DD 530 J=IZ.NVECS . : GRID 453
RIZKYVIFLOAT( ) ¢OFFC GRID 354
IXCLISRXERIHFOAGE L) : GRID 355

IX{ 2 2EY4RIFORGL 2) ’ GRID 336

530 CALL SCa020 (11.1X01341X(2) 41w}, IVI2)} ' ’ GRID 357
IF(MOC{Is3)aNESL) GC YO 5S40 _ GRID 358

C LABEL RACUILALS . © GRID 359
1X(1)=(RADV16) LAY +ORG (1} GRID 350
IX(21={"AD41LIuRY+CRG(2) GRID 361

FHUMe Lo LA T~ L /AT e sGUAS IS s3I 2T nnE InDHLL ) cnIh 262

CALL ELIT(Fitkme SI55 Ta0UTvis ’ onIn zez

CALL FCRLIN{OUT sM I XC(Y I IX(Z)) - GR1D 364

540 CaNTIKLE : GRID 355
€ INCREMENT ANCLES : : : ‘ GRID 366
€501 )=CS01)+DCSUT} ’ GRID 367

550 Cs5{2t=C5(2)1+0C512) . e GRID 368
IF (NXS.ECa.0) RETURN : : ‘ GRID 369

€ LABEL CIRCLES GRID 370
1X(1}=CRGI 1 GRID 371

DO 500 J=RXS MY, NXS ) CGRID 312
FHUL=RIDIVUS*FLOAT(JIY/FLOATIAX) GRID 373

s CALL ECIT(FRUMAs AWUUT N} : GRID 374

DO S60 K2=1+KY1 ) GRID 375
IX{2)=CRGI2)1PYL K2 ¥FLEATL ) Y¢RINC GRID 376

560 CALL FORLIK{OUY oMeIX{1YoIXC2)) ) Gnip 317
HET Uith ' . GRID 378

C SETGRD ENTRY . GRID 379
. EHYRY SETGRD (LOLIMMX LOLIMY JHILIMXHILTMY) GRID 380

IF (LCLIMY LT ol LIMEXaARDLLOLIMY 2L T+HILIMYsAND» GRID 3B1

. LOLIEY. aGE c Oy o AN e LOLIMX LT 1G240 « AND, _ GRID 382

. HIL I K Gl eCo cAND e ILIME LT o 18280 « AND . GRID 383

* LULTINY oGl ¢ Coc AN L OLIMY LT 1024 s AND S CGRID 3ga

. HIL I8V a0GE o Co o AND e BILIMY LY, 10283 GO TQ STO - GRID 3RS

CALL FCLRLINASE1LA0 ARCUNEWIS OUT OF RANGE == LIMIVS NOT RESCTCGRID 346

e - 469 .512,4512) GRID 337

ChLL SCRCZ0 (17 .0,0,.0.0) . ‘ GRID 333

RETURK . o ) GRIO 309

s7a XLOL LUl y=0nl 1w x i . ' GRI1ID 3vg
COXLULIP e LOR InY ’ GRID 391
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C INTENS

C NEGLLG

REPRODU
ORIGIN,

XHILINVMCL Y=L INX
AXHILIN{2)=bIL LNy

REV UGN

EHT Y

ENYINLY INTERS(ITL)
IT=i71 .
RETURN

ENTRY

ENTHRY MEGLOG (OVERPLLNCHAR)}
DVRPLT=CVERFL
LCHARTRCHANR(A)
NEGSH=JCHAR s NEs BLANK
RETUKN '

C PPLOY ENTRY
ENTRY FPLOT(X Y sNsCHAR,IRDH)

ANGLE= aTRUEZ o
RAD =1 « /CH{IRDH 1}

C PLLCT ENTRY

€C PLCT ALL CHARACTERS = SCALING FROM “GRID"™ ROUTINE

51

S3

54

55

57

56

ENTRY FLOT (X ¥ N CHAR)
LCHAR=CHAR{4)

IF (lCFARLEQ.BLANKY GO TO 7€

1TX=5

IF (1T eNELC) [TX=b6

DO 60 1=1,K

NEG=sFLLSE «

KX=X{(1}

IF {ANCLE ) XX=X(1)xCCS{Y(]]}
IF («MLTSLCGX) GU TO 54

IF (Xx}l S1454.53

IF («hCTLNEGSW) GO TO S4
KX=s-)XX.

HNEG=s TFRULC »

XE=ALOCGIO L XX )
KX=(XX+-SXLO)#SCALEX+XLOLIML
YyYy=y(1

IF (ANCLE) YY=X{I)ESINIY(L)
IF {+hLTLLDGY) GO TO S8

ILF (YY) 95:58.,57

IF (.hCTWNEGSW) GO TI0D 58
YY=-YY

MNEG=.TRUE,

YY=ALUCIGL YY)
KY=(YY=SYLOMtSCALEY4+XLCL I

C PLOT INOIVIDUAL PCINTS

60 -

IF (+MNCT o hEGURJOVRFLT)

ARADY

1)

TRAD)

£}

CALL SCa02C (ITR W HEKGKRY JLCHARLIT)

IF (NEC)

CALL SCA020 (ITX KX RY RCHARIL}LIT)

CONTIALE

T ANGLES JFAL SF

RETURN

C CCURD EHTRY

ENLRY COORE (XaY oKX KY)
=1

C LGOP O JtL veCTOHD

1-150

CEBHJTY‘OF
AL PAGE 1 pogp”

GRID

Page 10 of- 14

30 September

(<128 N3
GRID
GRID
G L
[N N
arip
Gl
CRID
LD
GRID
GRID
GR1ID
GRID
CRID
GR1ID
GRID
GRID
GRID
GRID
GRRID
GR1D
GRID
CRRID
GRID
GRID
GRID
GRID
Giclo
GRID
GRID
GRID

GiRID

GRID
GRID
GRID
GRID
GRID
GRID

GRID

GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRI1D
GelD
GRID
GRI1D
GRID
GRI10D
GRID
GRIL

L

Ao
35
3%
S
R Y
el 4
323
JCARRY
&0
&
L2
&03
LUk
0o
&G0
L07
H0A
ACD

1972

L10

411
¥
H13
514
516
216
&17
H10
L1 9
420
421
422
423
L24
625
426
L27
420
Lzg
430
431

432

433
L34
¢35
f26
437
414
£39
L0
Ge
A(\E
4453
LYY
L85
LTS
Lo T



GRID )
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70 DO S0 I=1,N ] ' ' COGRID 46
Xlz=xz Sl ~ GULD L4
Ylz=vg : rE ! G I &50 7

C COMPLILE VeEDTCR COCRDINAYES IN FASTERS . GILID &4
C SCLLING YAKEN FROM GRID ROULYIRD GIlIp AL2
‘ XX=X{101}) S GRID £33
{F (AbCLE) XX=X{I)eQOSIYLTD)SRAD) ; Gelo 454

IF (LOCXeARD XX eNEwCoe) XAZALDGLIO(ABS(XX)) . T GRID 455

Yr=y{(1} . G0 456

IF (ABCLE} YY=X{13#SINC(Y{I) #RAD) GRID 457

1F (LCCEY AKLYYaliE«Ca) YY=ALOGIDIABSIYY)) GHID 4358

X2={ XX+~SYI.C)eSCALCXtXLOLIML 1) ) GHRID €57
Y2=({ry-SYLOIvSCALTYIXLULIMC Z) GRID &60C

. IF (l.LE.1} GU TO 9¢ ' GRID 441
RXV=Xz+X1 _ GRID 452
RYV=YZ=Y1 GRID 463

C LOCP TG PLOLT VECTOR IN SESMONTS NHOYT GREATER THAN 64 IASTERS Gl 464
VTMAXT (ALS (RAV) , ADSIRYV) ) /62 GRID 265
RXVERANVAFLOAT(J+1) . . GRID AbLe
KVESIGMAINT(ABS (RXVI=644 )+ ChaRXV) GRID 457
RYVERYA/FLCAT(J+1) : ' _ GRID ¢58
YV=SIGA(AIRT{ABS(RYVI=644)#Ca4s 4RYV) . ) GRID 469

C PLGT VECTUR SEGMENTS GRID 4T0
DO 80 K=1Z,J . : GRID 471

R =K GRID &£72
KXsX14+ReERXY ' GRID 473
CEYLEREAYY GRID £74

CALL SCaU20 (1)1 +RXsET e XVeTYV) CRID 475

-17) CUNTINLE ' . GRID 476
50 CONTIMLE GRID 477
. KX= X2 : : ' GR1ID 478
KY=Y2 : : ' o GRIL 479

ANGLE = oFALSE . ‘ GRID 439

RETVURN ' . . GRID 4B

END GRID 482
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TNLTIALIZE |

ARRAYS
AND

ENTRY SWITCHES

GRID
Page 12 of 14

30 September 19

1 GRYD LINE

LAREL

4

.COMPUTE SCALE
FACTERS ARD
LT RE

TREREMENT

LINE

COMPUTE

BASTER VALUES
FoR

GRID LIKE

SeHO Ao
YLoT

GRID LINE

)

qéIDL'f-N&soﬁ\ s {1 INE

THIS AXIS -
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ENTRY
PoLAR ‘

TeaxraLIZ2E
RADIUS
ARRANS

SEGMENT

CompeuTE
LNTT
CHORD |

".\)G_F:ccf
RADL

COMPONENTS

|

YLoT
CONCENTRITC
CHORDS

|

PLOT

RAadIALS

LABEL
RADIALS

(8)
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F

n FHCREMENT

ANGLES

ARGULAR,
SEGMENTS

LREEL
CLACLES

( RETURN)

.GRID
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GRID _
Page 14 of 14
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SNTRY
 vPLOT )

~ PLOT
~TyeeTor

Vi
SEGMENTS

“ RNOTHER
JECTOR

YLoT AL-
CHALACTERS,
CCRLT ARG FrOM

GRID or SCALE

R

-

( RETURN)

. (enTrY eoord

o=
@

ComMeuTe
vJECto R

CotveonienTs IN
RASTERS

¢/
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HORLIN
Pagze 1 of 3

30 Scptember 1972

HORLIN

DESCRIPTION

HORLIN and its two entries VERLIN and DIAGLN are used
‘to plot an array of characters. DIAGLN is used to output
a label in which the horizontal and vertical spacing or increments
between characters is user'specified. HORLIN (horizontal
label) assumes there will be no vertical increment and a
standard horizontal increment. VERLIN (vertical label)
"assumes there will be no horizontal increment and a standard
vertical increment. Each uses the same coding.

Since the center coordinates are input, the coordinates
for the first character must be computed. Then each character is
output via a call to SC4020 and after each character the coordinates
are 1ncremented for the p051t10n of the next character. '
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BAME HORLIN i}
. Vs
ERTHY POINT' FPURFQSE
" HLmLIN 10 PRIKNT HORIZGNTAL LADELS ON THE SC4020 PLOTTER
VERLIN TU PRINT VERTICAL LAJELS CN THE S$CA4C20- PLOTTER
D 1AGLH . "TO PRINT CIAGONAL LAUELS ON THE SC4020 PLOTTER

CALLING SEQUENCE CALL HORLINCA SN« XeY]

SYMoullL TYFE DESCRIPTICH

A - b INPUT = ALPHANUMERIC [NFOUMATION TO BE PRINTED
N 1 INPUT « NUMBER OF CHARACTERS TO BE PRINTED
X H « INPUT = RASTER CCUNY UOF X-COJRDIMNATE OF CENTER OF
LINE {RASTER COUNT OF Y-CUORDIMNATE FOR
VERTICAL LABELS) ‘
= RASTER CCUNT OF f—CDORDINATE 0OF CENTER OF

Y i INPUT
: ’ LINHE ("X" FOR VERTICAL LABELS)

CALLING SCQUENCE CALL VERLIN(ANs X. Y1}

_ SYKBOL  TYFE DESCRIPYIUN

A . L INPUT —~ ALPHANUMERIC INFORMATION TO UOE PRINTED
N 1 INPUT - NUMEBER OF CHARACTERS TO GBE PRINTED
‘ : -
X | INPUT = RASTER CCUNT UF X=COORDINATE OF CENTER
i CF LINE ’
Y 1 INPUT = RASTER CCUNT OF Y~COURDINATE OF CENTER
- OF LINE

CALLING SEQUENCE CALL ODIAGLN(A«N 2 Y sDXDY)

SYMBOL TYFE DESCKRIPTICN

A A L INPUT = ALPHAHUMERIC 1HFORMATION TO BE PRINTED

[N 1 INPUT = RMUMEER OF CHARACTERS TO B PRINTED

X i INPUT = FRASTLR CCUNT OF X--COORDINATE OF CENTER
CF LIKE '

Y - H INFUT =~ RASIEHR CCUNT OF Y~COORDINATE OF CEMTER
OF LINE

ox 1 INPUT = RASTFR CCUMT LETWEEN CHARACTERS IN X
CIRLECYION. ’

1-156



c

C

c

2C IY=1Y+4CY

oY {
DIRECTIUA

SUERCUYTINE LSED $Ca020

COMMLIR BLUCK CPLOTS

INFUT FILES NONE
OUTPUT FILES | KONE
RESYRICT IONS NONE

REFENENCES NONE

SUBFROLTINE HORLIN (A NsX2Y}
ISPLICIT INTCGER®=4 (A-2}
LOGICAL®xY ALN} -
COMMON ZCPLOTSY GLI12)+INTERS«G2(4)
SCT IRCREMENTS
Ox=g
Dy=0
60 TOo 10
Virl div T OV
- . ENTRT WERLIIN LAsiisAaY]
SET INCHEMENTS
DX=0
pv=-16 )
DIAGLN ENTRY
’ ENTRY LIZGLIN (AN XY 0XaDY )
SET INITIAL CCORDIMATES ANC OF CODE

10 IX=X~-{th-1}40DX/2

I¥Y=y-(t=1)2DY/2
oP=5
If {ILTENSNE.O) OP=6
PLOT . EACH CHARACTER
PO 20 L=1.M
CALL SCa02C (0P, IXsIYs ACTN ¢ INTENS)
IX=IX4LX ' .

RETURK
END
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HORL
HORL
HORL
HORL
HORL
HORL
HAORL,
HOKL
MY

Hon
HOML
HDRL
HORL
HORL

HORL,

HORL.
HO L
HORL
HORL.

HORL |

HORL
HORY,
HORL.
- HDRL
HORL
HORL
HORL

T4
75
76
7
78
79
ac
B1
ap
L2 |
84
85
B85
87
88
89
99
o1
g2
93
<4
95

267

97
98
93
109

7
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MINT

DESCRIPTION

MINT is a function routine which determines the
value of the largest integer which is less than or equal
to the value of a floating point number, X, which has been
input. Notice that -MINT (-X) can be used to find the' .
smallest integer greater than or equal to X.
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NAMA, R
PUFI'-";,S.;

+

CALLING SzUUchCE
S5YMnJdi TYFE
X R-

MINT 1

su;nuurlmé; LEED
CCMMLN.nLOCKS
INFUT FIL2S
AUTELT FILES
RESTRISTILNS

REFL REeNC S

FUNCTICA
MINT=X

MINT

TO TRUNI
INTEGER

MINT{ X}
DESCRIPT
INPUT -

CQUTPUT -

MINT
CNONE
NONE
NONE
NONE

NONE

MINT{X)

m

r
ATE TO THE NIXT ALGTIRAICALLY

IGN
VALUE TO BE TRUNCATED

LAFGEST INTIGER LESS THAN X

(=MINT{=X) TRUNCATES T3 TiI NEXT

ALQLHRAI(ALLY GRIATZR INTZGER}

IF (FLCATI{WMINT) «GTaX} MINT=MINT-]

RZITURN
END
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PLOTST

DESCRIPTION

PLOTST is used to initialize the plot package (and
produce a leading ID frame) or to terminate the plot package
(and produce a trailing ID frame). '

PLOTST sets the object space to default values and then
calls SC4020 to initialize. If an ID frame is desired, ENTRY
IDFRME is used.

c

IDFRME uses descriptions in data statements to produce
an ID frame. DATE is called to put the date on the ID frame.

ENDPLT terminates the plot package by calling SC4020

to terminate (emptying its plot buffers.) Then IDFRME 1s used .
to produce the trailing ID frame.
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NAMC PLOTST

e
CEMTRY PUINT PURPISE s
PLUTST TO INITIALIZE THE PLJT PACKAGE ANJ TO 3SELECT OuwlPUT
. CEVICES :
1CFRME TO GENERATE THE IDENTIF ICATIJN FRAME FGR THE PLOUT
. PACKAGE
ENDFLT ' TO TERMINATE THE PLOT PACKAGE
CALLING SZQUENCS CALL PLOTSTIN,ID)
SYM3UL  TYFE  DESCRIPTION
N T INPUT ~ SUM OF DEVICT NUMBERS DuSIRED SUCH THAT

=] DESIGNATES THE 35 MM CAMIRA
) =2 CESIGNATES THI & LHCH CAMIRA
- =3 CESIGRATES THr PRINTZR
IC . L INPUT = TRUE FOR 10 FRAMI DESIRED

CALLING SCUUENCLE CALL 1DFRME

SUEBRLUTINSS LSED  5Can20 HORL TN DATE EMPTY
CCMACN BLOUCK CPLOTS

INEUT FiLes NONE
"OUIPLT FILES NINE

RESTKICT LGNS " NONE

REFERENCE S NONE

SUSROLTINE PLOTST {N.,ID)

LOGICAL SwITCH,.ID

LUGICAL PRINTPLOTER.LCGX,LCGY

INTLGEK PLOTLS )

COMMIN FCPLOTE/ PRIKNT«FLOTERLIGK 4 LOGY «XLOLIM, YLOLIM,
. KHILIN YHILIMSCALEX SCALEY +SXL3 SYLO LT IPRNT PLUTLIELININC,
. LINECT ’ .

DIMeNZION DAT(2)

"DIMeNZION A{P),28(2) - .
AT A/Z2HARLL PLOT PACKAGE FOR [BM 3869 V
DATA B /EFRUN ON /

UATA 12 /C/r
C DEFALLY GRID LIMITS AND SCALE FACTCRS
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LUsX=eFALSZ.

LuLYs.FALSZ e
X JdLikw=l",
YLULIms=322.
KedlLINv=CG2,
YHILINY¥=S552,
SCALZ XSl
SCALL Y=L
5;L0=C-
SYLUSU.

LE=D
IPRNT =€

C SCLECT

30
€ ICFRME

C EMLPLT

C DRaAW LA
49

C DRAw SM

C DRAwW KH

€0 ‘
C INSERT

C EMPTY D

PLJUTI $=z27

LININC=1E

LInEST=0

deEVICZE

M=g =N
IF{NM L Te=3)M==73
CALL £CA"27{M4D+0+D,C)
1F. (ohCT+1L) RETURN
ENTRY

LNTHY JOFRME
SHITCHZ«TRULZ

GJ Tu 1%

ENT Y

cNTRY ENDPLT

CALL SZat20 £17,.0,0,0,0)

Gwl T ol TeaTALTC .

RUGE 3CLART

LCALL 3C4C2C (1€ 0% 1C02340)
CALL' SC2L20 (104.1C22.,0,1023.0)
CALL SC4020 (940:C1C23.0)
CALLL SC4r2C (17 +1022,10234C)

ALLER SCUARE INSIDE

CALL SCaI2C (102554256, 767 D)

CALL 2€a3527 (10,763 42564:757,0)

CALL SCIT20 (5.¢255,256.768.0)

CALL SCat2C (99255:7E7475684C)

Mol

DO o0 I=1Z.,511,64

CALL 5C4C2C (11+1.512+1,634€3)

CALL SC&720 (11404511~ 1463,-63)

CALL SC4020 {11,1023~1,512%+14=0634 63)

CALL SC0720C (11+1C23~1+511=14=-53,-63}

CONTINLE

TITLE #ND CATE

CALL BCRLIN (As3145124750)
CALL FERLIN (B:64512,520)
CALEL CATE (DAT)

CALL FCRLIN [DAT+8+512.5358])
[F (5«lTCH) RETURN

JFFERS AHD TERMINATE PLOTTER QUTHUT
CALL SC4320 (1740.D40,0)

1F (RLCTER) CALL EMPTY

RET UL

END
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PLOT 56
PLOT 57
PLOT 58
PLOTY 56
PLOT 60

'g' PL.QT 61
. PLDT &2
PLOT &3 .
PLOT 64
TPLOT 65
PLOT &6
PLOY &7
PLUYT &3
FLOT &9
PLUT 7
PLOTYT 71
frlLOT 72
PLOT 73
PLOT 74
PLOT 75
PLOT 76
eLor 77
PLOT 78
PLOT 79
PLOT 80
PLOT  BI
pror a2 -
1LOT 82
PLUT 84
PLOT 85
PLOT 36
PLOT 87
PLOT B8
‘PLOY B9
PLOT 99
PLOT 91
pPLOT 92
PLDY 93
PLOT 9a
PLOT 135
PLECT 96
PLOT 97
PLOT ©8B
PLOT 99
PLOT 100
PLOY 101
PLOT 102
PLOT 1023
PLOY 104 -
PLOY 105
PLOT 106
PLOT 107
PLOT 128
PLOT 109
PLOT 110
PLOT 111

bocs
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QUICKY

_ DESCRIPTION

" QUICKY is a quick plot routine. The user inputs an

“array of coordinates and QUICKY outputs a plot of his data
complete with grid overlay.

QUICKY first calls GRDNUM for the x array to deter-
mine X characteristics for the grid overlay

Then GRDNUM
'is called for the y array.

Then GRID is called to output
the grid overlay and finally PLOT is called to plot his
arrays.
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NAME . QUICKY

~f

PURPQSE TO PLOT X-Y VALUES ON AN APPROFRIATE GRID
V]

CALLING SEQUENCE CALL QUICKY(XsY s NyCHAI)

SYMBOL TYPE OESCRIPTICN

X R INPUT = ARRAY OF ABSCISSA VALUES YO BE PLOTTED
Y R INPUT — ARRAY OF ORDINATE VALUES TO BE PLOTTED
N 1 INPUT ~ NUMBER OF COORDINATES IN THE X~¥ ARRAYS
ChAR = A INPUT =~ RIGHT JUSTIFIED CHARACTER YC BE PLOTTED.
. -1F . CHARACTER 1S5 BLANKs YECTORS WILL BE
PLOTTED EETWELN POINTS

SUHROUTINES LSED GRDNUM GRID - PLOT HORLIN

CCMMCN BLOCKS ~* NONE

INPUT FILES NONE

OUTPUT FILES NONE
RESTRICY I0MS NOMUST 2S5 CRODATER THAN | AHD NEITHE

T B CROCATER THAN 1 AND KEITHER Tre X NUR THE
RAYS FAY HAVE ALL ELikmENIS BEQUAL

REFERENCES NONE

" SUBROUTIKE OQUICKY(X,Y¢NsCHAR]) 11
DIMENS ION X{NI,Y(N) : " : QuiIc
LOGICAL*1 XFMT( 7). YFMUT(T) QuUlc

€ GET ESTHETIC CGRID LIMITS AND FORMATS ' QuUilc
CALL GRONULMOK Ny XMING XMAX s NX, XEMT ) : Quic

CALL GRONLMUY Ny YMIMNyYMAX JNY ( YFMT ) ouvic
IFINXeEQaCsORWNYLEQG.C} GO TO 1C . : Qulic

C DRA¥ GRID cuic
CALL GRIC(XMINIXMAX ¢NX o XFMT ol o YMINGYHMAX gNT s YFMT 2140 ) QuiIcC

€ PLCT PUOINTS _ : oulc
CALL PLOT{X+YsNsCHAR] . oul1c
RETURN ~ ovic

10 CALL HORLINC*EMPTY ARRAY DR ALL ITEMS CQUAL IN QUICKY 440,512,512} QUIC
RETURN : . ouIC

ERD . _ ’ ouIcC

. 1-164
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30 September 1972

5C4020

DESCRIPTION

SC4020 is the basic routine which formats the SC4020
instruction. "It also simulates the SC4020 by outputing
printer plots.

There are two major sections: the printer and the -
- SC4020. The first parameter to the SC4020 call is a operation
indicator. If the printer has becn sclected, then, through a

computed GO TO, the operation indicator causes the operation to

be done. The same happens for the SC4020 if it has been selected.

The printer section consists of the coding which puts

- characters into the print buffer. The SC4020 section consists
of set up the SC4020 instructions and storing these into a
buffer which is output when it is filled.
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_ Speciél entries in SC4020 are equivalent to calling
SC4020 with certain operation indicators. These include
FRMADV (frame advance) and EMPTY (empty the buffers). Other
entries include NWUNIT (to specify.ﬁﬁé output units), FRAMES
(to return the number of frames produced) and VBAR (to substitute
a vertical bar instead of an "I" for vertical plotting on tle

printer.)
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NAMC
ENTRY POINT

$C4020

FRMADYV
NBUNIT
FRAMES.'
EHPT?

VEAR
CCHDNS

CALL ING SEQUENCES

CALL

CALL

CALL

CALL 5C4020(0:0+04D+D) o - I

CALL

CALL SC4020(2,D:D4D.D) 2 1

S5C4020(-CZ+04C+D,40) -3 1

SCA020(~Z+D+CeDaD} -2 I

SCA020{~-1+D430+sD40D) -} 1

5C4020(1,04D4D4D) 1 1

DLtV LY

Page 3 of 33

| PO

30 September 1972

sC4020
PURPOSE

YO TRANSLATE PLOT COMMANDS INTO SC4C20 INSTRUCTIONS

AND/OR PRINTER PLOTS

YO ADVAKNCE THE FRAME

YO SET THE OUTPUT UNIT NUMBERS
TD RETURN A COUNT OF THE NUM3ER OF FRAMES PRODUCED

TO TERMINATE THE PLOTTER TAPZ OUTPUT
TO USE TFE VERTICAL BAR CHARACTER "] INSTEAD OF
win FOR VERTICAL LINES OF THE PRINTER PLOTS

IO SET A FRAME OF PRINTER AS ONE COMPUTER PAGE
INSTEAD OF THE NCRMAL ThkO ’

BECALSE EACH OF THE 15 PLOT COMMANDS USES THE
- ARGUMENT LIST DIFFERENTLY» EACH CALLING

SEQUENCE IS LISTED. IN EACH CASE THE ARGUMENT

tIDF Y IS A DILMMY ARGUMENT s AND THE FIRST,

ARGUFMENT IS THE FUNCTION CODE, *fORtY,

SYMEQL TYPE DESCRIPTION

COMMAND TO
SELECT BOTH
CAMERAS AND
PRINTER

COMMAKD TO
SELECT CAMERA 2
AND PRINTER

CCMMAND TO
SELECT CAMERA 1
AND PRINTER

COMMAND TO
SCELECT PRINTER

COMMAND TO
SELLCY CAMERA 1

CCMMAND TO
SELECT CAMERA 2
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CALL SCa020(Z4040¢D4D)

CALL 5C4020({44D4D4D.D)

CALL SC4020(5sXeY+CHAR+D)

CALL SCEO02C(E4XeY, LHAR, B)

CALL SCAD20(7+X+Y LHAR,D}

CALL SCAGZ0(E Y JCHARLDY

CHAR(T)  L*}

Y 1

CHAR(1) Lx]

X . ]
Y 1

T CHARLY) L)

1-1068

CCMMAND TO
SELECT BOTH
CANVTRAS

CCHMARND TO
ADVANCE F1IL M

COV¥AND TO PLOT
SINGLE CHARACTER
AY COORDINATES X,
Y AT CURRENT
LIGHT INTENSITY

RASTER COUNT OF
X COOADINATE

RASTER COUNT OF
Y COORDINATE

CHARACTER TO BE
PLOTTED :

COMMAND TO PLOTYT
SINGLE CHARACTER'
AT CODRDINATES
Xe¥Y WITH B

LIGHT INTENSTTY
LIGHT ITMTEMGITY

RASTER COUNT OF
X COORDINATE

RASTER COUNT OF
Y COORDINATE

CHARACTER YO BE
PLCYTED

LIGHT INTENSITY
{(0~15)

COMMAND TO PLOT
SINGLE CHARACTER
AT COURDINATES X,
Y AND SETY LIGHT
INTENSITY TO
BRIGHT

RASTER CDUNT QF

. X COORDINATE

RASTER COUNT OF
Y COORDINATE
CHARACTLR TO BC
PLOTTCO

COFMAND TO PLOT

PR
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- SINGLE CHARACTER
= : _ AT COCHOIMATES X

ol Y AND SLT LIGHT
y, INTENSITY TO CIM
X 1 RASTER COUNT OF '

X COQHDINATE

' B RASTER COUNT OF
: Y CODRDINATE

CHAR(1) L*¥1 CHARACTER TO BE
‘ PLOTTED
CALL SCH0UZ20(S5+XsYT+STOP D) 9 | CCHMMAND TO

GENERATE LINE
FRCM COORDINATES
(Xs¥)} TO (STOUP.Y)

x 1 ~ RASTER COUNT OF X
COORDINATE OF
STARTING POINT

Y I RASTER COUNT OF ¥
- COORDINATE OF
LIKE |

sSToP 4 RASTER COUNT DOF X
COQORDINATE CF END
POINT

CALL SC4Q020(10+X»Y4STOP D) 10 I COMMAND TO
‘ : GERERATE ULINE
FRCM COORDINATES
{Xa¥Y} TO (X+STOP}

x 1 RASTER COUNT OF X
. COORDINATE OF
LIKE
Y I | RASTER COUNT OF ¥

_ : COORDINATE OF
. STARTING POINT

sTop H RASTER COUNT OF ¥

. COCRDINATE OF END
" POINT .
CALL SCA4020{11eXs Y XVYV) 11 . 1 . COMMAND TO

GENERATE LINE
FRCM CUURDINATES

EXaY) TO {X+XV,
YeYV]

x ‘ I RASTER COUNT OF X
' . COORDINAYE
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- THE
REPRODUCIBILITY OF
ORIGINAL PAGE IS POOR_.

Y 1. RASTER COUNT OF ¥
o COCRDINATE
xv 1/ " SIGNED RASTER
' CUOLNT OF X :
COMPONENT OF THE
VECTOR TO BE
PLCTTED

Yv . I SIGNED RASTER
S COUNT OF ¥ .
COMPDNENT O F THE

VECTOR YO BE

PLOTTED
CALL SC&4020(12.,0+D:040) =~ = 12 1 CCMMAND TD FORCE
: ' : BLOTTER SCREEN

SOUARE FOR NORMAL
PR : . PLOTTING (REDUCE
' ' - : _ IMAGE)

CALL SC3020(134D+0404D) 13 1 COMMAND TQ FORCE
"PLLCTTYER SCREEN

RECTAKNGULAR FOR

CONTINHUIHNG PLOT
CON NEXT FRAME
(EXPAND IMAGE)

CALL SC4020{14sD4CsDsD) 14 I COMMAND TO

’ : : PROJECT PREPARED
SLIDE ONTO CAMZIRA
{REQUIRES SPEC-
TALLY PREAPRED
SLIDE)

CALL SCA020(1S+XsYCHARMN) 15 i i COMMAND TO
' BEGIN TYPZVWRITER
MODE AND TYPE
CHARACTERS
: : STARYING FROM
. C (X.Y}

X  § RASTER COUNT OF X
COORDINATE OF
STARTING POINT

Y B RASTER COUNT OF Y.
‘ COORDINAYE OF
STARTING PODINT

CHAL(R) Lt  CMARACTERS TO 8%
' PLOTTED

N 1 NUMBER OF
‘ . CHARACTERS TO
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CALL SC4020(16+DsCeCHARGN)

"CALL SC&4Q02Q0(17+4D.CHD0.0)

1

CALL SCa0Z20C18sDsCaCHAR WM}

CALL SCa4020(154D4+CeCHARN)

CALL SCa020(Z2¢+D4+CoD0D1}

16

CHAR(N)

17

18

CHAR(N)

N

19

CHAR(N)

20

1-171
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BE PLUTTED

COMMAND TO

BEGIN TYPZWRITER
MUODE ARND TYPE .
CHARACTERS .
STARYING AT THE
BEGINNING OF THE
LAST VECTOR
PLUTTED UR {AST
POINT FLOTTED

CHARACTERS TO BE
PLOTTED

NUMBER CF
CHARACTERS TO
BE PLOTTED

COMMAND TO
ADVANCE FILM,SET
LIGHT INTENSITY
TO BRIGHT,AND
END TYPEWRITER
MODE,

TCOMMAND FOR
CARRTAGH RETURN
AND TYPE
CHARACYERS
STARTING ON
NEXT LIKNE

CIHARACTERS TO 8&
PLOTTED

NUKBER OF
CHARACTERS TO
BE PLOTTED

CCMIAND TO

CONT LNUE
TYPEWRITER MODE
ADDING CHARACTERS
AFTEFR LAST
CHARACTUR YYPED

CHARACTERS TO BE -
PLOTTED

NUMOER OF
CHARACTERS TO
BE PILOTTED

COMMAND TO
STOP TYPEWRLITLR
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REPRODUCIBILITY OF THE
e ORIGINAL PAGE IS POOR

MODE AND RETUAN
YO NOURMAL MUDE

LY
CALLING SECLENCE CALL FRMALVY 4 .
CALLx&G SEQUENCE CALL .NWUNIT(IPRNT,1PLITR} ‘
‘SYMBOL  TYFE oesénxprxou
LPRNT 1 ~ INPUT - FORTRAN LOGICAL UNIT Nuuuén FOR PRINTER
FLOTS
IPLOTR 1 INPUT = FORTRAN LOGICAL UNIT NUMBER FOR PLOTTER
' CRIVE TAFE
CALLING SEQUENCE CALL FRANCS (FRMOAT}
SYMBOL. TYFE DESCRIPT ION
FRMONT 1 OUTPUT ~ NUMBER CF FRAMES PRODUCSD
CALLING SEQUENCE CALL EMPTY
CALLING SEQUENCE CALL VBAR
CALLING SEDLENCE CALL CONDNS
:Asuaaourxme USED  SCHAR
- CCHNCN BLOCK CPLOTS
INPUT FILES ~  NONE ' . :
: "
OUTPUT.FILES PRNT = FORTRAN LOGICAL UNIY NUMBER FOR PRINYER PLOTS

PLOYS — FORTRAN LOGICAL UNIT FOR 5C4020 PLOTS

RESTRICT I10NKS NONE
REFELKENCES NONE
SUBROUTINE SC4D020 (0P, XaY s IRCHAR, YV} . SCAD 320
COMMUN /CPLDT&/PRINT.PLDTER.GI(1ll-PRNT-PLOT!$|LININC-LINECT 5C40 321
INTLEGER SCHAR . SC40 322
INTEGER CP OPLsXaY s XVeYV,PRRT PLIT1S,FRMCNT, -8CA0 323
. SHIFT2,SHIFTA,SHIFTE,SEIFTE (SHIFTY ' . sSCaC 324
INTEGER CARETH.STUPYP,RESET . SCapr 225
INTEGER*2 SEYPOS.174P : : : SC40 3Azs
LUGICAL PRINTAWPLOTERGINITAL o TERRPERR TYPING, TYP MOD : SC40 327
LOGICAHLT] CPCUDEL 24U )W ERRURC 12) ,DUTLAC92) ,PHUF( 120, 128} s¢can 328
LOGICALY ] TI1.MINKUS,DUT JBLANKE .. SLASHPT JOAR S5C&0 329
LOGICLLEL FORMAY (30170 (2141 +O4CI208A1 721 +12DA072X)Y vy, T S5C40 330
. PLUS/Z T ¢/ SCep 3N

S : 1-172
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LOGICALSL LX+DUMIL) JCHARIL) +XCHAI(2G6) s IHCHARLIYV) 5C4C 332

C LX 1S EQUIVALLNCEC TU THE LCw ORDER BYTE ey 4 , 5cCar 5334
C TFIS 1S FOit EYTE MANIPULATION PURPCSES, a . SCLT 334
EQUIVALTENCE (ITWeDUMCL) Do (OUN(G) LX)} 7 - sCer 215
TEQUIVALENCE (XCHAR(E) yCHARL 1Y) ] _ sCern 335
EQUIIVALENCCISETPUS, IS) ) . SC&n 327

€ INITIALIZE 5wITCHES ‘ "¢ scac - 33¢
OATA INITAL+PERRWTERR, TYPING /a¢F/ _ SCaC 339

€ SC~-4026 0P CCLES : . SC40 34C

DATA CFCODE/ 221422232234 22€,202:231.2%2.204, scarn 3al

. Z1B4s21P+23042254 72642284210 421244284 22A+2730,204 7 . SCAQ 3a2

DATA CARETARWSTOPTPLRESET /ZCGo0ID2A4 20080 0CCA,20(00CC2E 7 SCan 343

€ INSERTS ERROR S3UASHES IN UPPER RIGET CORMER OF FRAME SCA40C 344
DATA EFROR / Z1C 4 ZTFaZO0F e Z3 14ZC0 42084231 423142310 42314231 +Z0A / SC4C 345

C PLLT CHARACTEFRS FCR PRINTESR PLOTS SCag 346
DATA TI,MINUS DD TeHLANKSLASH BAR/IHI 1= 1Hes1H s1HZ K|/ sCcan 347

C COCNSTANTS FUR BIT MANIPULATION sCaC 348
DATA SEIFT2.SHIFT4, SHIFTS,SEIF TS SHIFTS / SC40 349

. ZOCCOLC04, ZCCOCHGI0, Z00COCO20, ZCLCNHOCAD, ZOCCOQ1GO 7/ SC4C 356

€ MISCy CONSTARTS : 5C40 351
DATA 12,12P /0,2000C0 7 _ - SC&L 352

DATA IELANK /7Z22C0CNRCA40 # _ L ' 5C4C 353

€ NCRMAL ENTHRY . ' 5Ca0 354
0P1=1AES{CF) T 5C4C 355

€ TEST FUR DEVICE SELECTICN CP CODE ‘ 5CA0 356
IF (OP1+GT.3}) GO TO 1 - . SCA0 357

"C SET DEVICE SwITCHES SC4AC 338
ORINT-CR,LE,D : SCAC 359

PLOTINESRLLGT VS SCAD 360

C RETURN IF PRIKRTER SELECY OAKLY i S5C4C 3061
IF(CP1.E04.0) RETURN sCar 362

60 10 1 : SC40 3é3

€ FRMACV ENTRY _ ' ; ' SCAC 364
~ ENTRY ERMADV : , 5CA0 355

C SET [P CODE FCR RESET S5CAD 3566
' oP1=17 . SC40 367
C TESY FOR INITIALIZATION 5C40 368
1 - 1F {INITAL) GD TO 20 SCAC 369
, INITAL=+TRUE SCat 3o

C ZERO FRAIAE CCULNT AND COMMAND BUFFER INJEX SC4C 371
- IFRE=Q : SCap 372
1COUNT=0 _ : . SC40 373

€ SET UP CHARACTER TRAMSLATICN MATRI X SC40 374
T 1u=Q ) : SCa4C 375

DO S 1=17.255 . ' . ) SC40 376

5 CHAR(L)=LX ] i SC40 377
: DO 10 1=1Z2.63 ) ) . . SC40 374
Tw=] ' . ' o . - SCAC 379
KH=5CLHZR(1) $C4AC 38D

10 CHARLKEF) =L X , ' sScaC 361
C SET PRINT BUFFER TO BLANKS $C40 382
DO 15 1=1.128 ’ SCa0 353

DO 15 J=1,128 SCa0 304

IS5 POUF (L) =0LANK SC40 365
C ZERQ CURRENT FUINT REGISTER VALUES SCAC 306
RX=0. : SC40 3B7
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RY=0. : SC&C 338

C TEST FOR INPLT COMMAND IN WRGNG MOCE ‘ , - scen 2a9
20 i1F ‘('*plNG'J’\NDanl.(‘E.l?,ICRC(o-ldaToT'?""i"“.‘;lhriDl()pliLEl17)} SCaC 396
' . 63 TO =5 _ 7 SCat 391

C SET PRINTER AKC PLOTTCR ERROR FLAGS S -, sCat 3a2

PERR=+TRUE, ' , SC&L 3293
TERR=+TRUE s : sSCa0 394
€ RETURN IF NOT FRANE ADVANCE A . o . SCal 355
IF (OPL1eNE+4) RETUAN : A : "ECA0 396

€ SEY CP CODE FCR RESET ‘ : ' ©OSCHE 397
: oPiz=17 ’ . 5C4¢ 398

€ SET NEW PRUGKAM MECDE _ ' ‘ ‘ 5C40C 399
25 TYPHUC=TYPING . SC40 400

C BEGIN PROCESSING SCAL 401

€ TRANSFER ON CF CGCE : SCAD 402

GO TO (45485385430 44544518544543353435435445:85445, SC4D 403
. 43443+30:45:45,30),0P! . ’ SC40 D4

C SET FUR PLOTTING VODE ‘ ) SCAC &DE
30 TYPHOD=2FALSE, SCaC 406

: GO TO 45 : - SCaC 407

€ RECOVEKR X VECTOR COHPONENT OR AXIS END POINT . _ "SCAL 403
3s 00 40 I=1.4 ‘ SC4C 409
40 DUMiI)=INCFAR{L) . ) 5C4¢ 430

Xv=1w : SCaC 4t
GO0 TO 45 5C4C0C 412

C SET FOR TYPEWRITER MODE . SCaA0 413
432 TYPuOD:  TRUE, sCat 4ias ‘
4 ico=ory . , S5Ca 4i5

C TEST FOR PRIKIER PLOTS : ; SC40C 416
o IF («NCTWPRINT) GO TC 150 ' ' SC40 217

€ TRANSFER ON CF COCE ' 5Ca0 a18

GO.TO (150+15041 504125465165 465.65+55+60+504150,150.150, SC40 Alg
N 90,95,125,85,100,1465),0P1 SC40 azn

C SET PLOT CHARACTER FOR VECTOR . ’ SCaC 421

" 50 PT=C0OT - s5CAD a2z

€ CALCULATE HAXIMUM DEFLECTICN MAGHNI TUDE ' ' SCapr az3

‘ VEAMAXCILABS(XV) , [ABS(YV)) _ 4 SCAC 424
€ TEST FOR UEFLECTICON GUT OF RANGE = : . ' SCAD 425
IF {(VeLT.062:) GO TO 53 : T OSCa0 L2726

PERR=+ TRUE - . . ) SCA40 427

GO YO 150 ' ' SCal 628

€ COMPUTE PRINTER VECTOR COMPONENTS . ' SCALC 429

53 N=V/70. : SCAQ 430
IF (NJ+EQ.0)} GO TO 70 ‘ SC4A0 43
RXV=FLCAT{XVI/V . 5C40 432
BRYV=FLCAT(YV)I/V ' SCAC 433
GO0 TO 0 : . . . ) SCA0 434

C SET X AXIS CF#ARACTER : : : T SCAQ 435
55 PT=MIALS . , . SCAC 436

€ CEMPUTE PRINTER VECTOR COMPONENTS : SCAC 437

N={Xv=-x)/8 SCAC 425
RYV=0. _ ' ‘ SC4C 439
RXV=1. ' ' : SCA40 440
GU TO 70 i o . : SCAQ A4
C SET Y AXIS CHERACTER . : SCAC 4o

60 PY=JI ' 5CAQ 463
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C COCHPLTE PRINTER VECTOR COMFONELKRTS I SCac Aas
N={ XV=-Y}/0 SCar 445

RYV=1s - ) ) , SCal 446

RXV=De ' ] : sCal, 447

GO TQ 70 2 . ] T SC4C 440

€ SEY SLUT CHARACTER TO LHPUT . : . 8CAN a4a9
€5 PT=INCFARL{ L) s Car 450
. N=D . : : scan 451
C CEMPUTE PHINTER DEFLECTIONS FOR ORIGIN : SCAT 452
70 RX=FLGAT(X I8, : ‘ scal 453
RY=FLGCZT(Y /B : . SCAl 434

C LOCP TO PLOT ALL CHARACTERS IN LINE SC4C 455
DO 80 I=1Z.N ' _ . SCAL 456

C CCHPUTE PRINTER DEFLECT IONS FUR EACH PJIINT sSCael 457
R=1 . s5Cel 458

I X=RA+RERXV ’ : sCal 459
I1¥=128-INT(RY+R¥RYV) T SCaA0 460

€ TEST FUR DLEFLECTIONS IM RANGE SCH0 &6
IF (IX.GE.O-ANOaIX.LE.lZ?-Ai\D-IY-GE.I.AND.IY.LE.IZB) GO TO 75 SCa40 462

PERR= s TRUG » : " SCLC 463

GU TO EO sCat 464

C INSERT CHARACTER IN BUFFER SCAL 465
75 PBUF(1XtLsIlY)=PT : ' © SC40 466
8o CUNRTLKLE , . SCAC 467
GO YO 158 ' SCAL 468

C SET CURRENT FCINT TNDEX TO EEGINNING OF LINKC . SC40 669
as INDEX= (INDEX+I2T )/ 1E6% Y28 SIA0 470
. GO TO 100 ‘ SC&0 4
C SET CURRENT PLINT INDEX FRLM GIVEN POINT SCA0 472
S0 INDEX=123%(127-Y/0) +X/8 . SCq40 AT3S
o GO 10 105 - SCAD 476
C SET CURHENT FCINT INDEX FRCM CURRCANT POINT REGISTERS ' sC4C 475
95 INDEX=128%{127-INTIRY) }+INT (RX)} SCAD 476
C TEST FOR CHARACTERS TO PLOT : SCep G477
10¢ IF (¥v.LT.1} GO TO 150 . : SCAD 4TS
105 I¥=0 - - 5C40 479
C LOCP TO PRGCESS ALL CHARACTERS ' - Scan AB0
DO 120 I=t.YV SCA0 &81
LX=INCEAR{T) _ : SC40 482

€ TEST FOR CARKIAGE RETURN ‘ SC40 483
IF (1% hECARETN) GO TO 110 SC4L0 AB4

¢ SET CURRENT FCINT IMBEX C - : SCAC 405
INDEX= (INDEX+127}/1258%128 . SCAC £86

‘ GO TO 120 : ‘ SCaC AB7
¢ TESY FOR STOPR TYPE OR RESET CCOMMANC . ) SCLD 4BA
110 IF (IheNCoSTOPTP sAND, ] HaNELROSET) GO TO 115 SC4D 489
€ KUST BE LAST CHARACTER IN STRING - . SCA0 &G0
o 1F (L.MELYV) GO TO 113 . . ' . SCar 491
¢ SCY MODE SWITLH : g SC40 £92
FYPHUD=<FALSE. - ‘ ' SC40 AO3

C TESTY FOlE STOF YYPE COMMAND N : S5CA0 A94
. ' IF {1%v.£Q.STOPTRP} GO TO 145 SCAQ €55
C SEY CP CUDL FCR RESET ) SCAC 496
upr=17 ' o SCAC AUT .

.- GO0 YU 125 : . SCHT AUB
€ SET LRRO& INCICATCR o SCAD 4590
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i13 PERE= . TRUE . , . : ) SCLC -850

_ ‘ GO TO 1SC B , SC4LD &0
€ INCREMENT CURFENT POINT INDEX : o SCaC 502
1ts INDEX=FID(INDEX 163E4) 1 s L SCaD 503
C INSERT CHARACTER 1N BUFFER » . sCacr £0a
PBUF (LACEX 1) =L X . SC4C 535
220 . CONT I &LE _ _ ' 8C4C Sn6
) GO TO 150 - S . 5C4C 597
C TEST FOR ERKRCHS GN THIS FRAME ' : SC40 SOR
12¢ IF («NCTePERR) GO TG 135 : , . SC4C L0¢
€ INSERT ERRGR SLASKES . _ - . SCAD S0
DO 130 I=1Zt,128P ' ) SCaD 511
430 PBUF(I4+1}=SLASH ‘ - 5Cal 512
C RESET ERROK SyITCH . SCAC 513
PERR= 4FALSE,. ‘ SC4C 514
C QUTPUT PRINT EUFFER . SCa0 515
135 WRITE(FRNTWFUORMAT) PBUF SCAQ E£16
C INITIALIZE PRINT EUFFER ' ‘ SCal 517
bD 140 I=t,124 C SCA0 518
' ! DO 140 J=1,128 Cod 5C4C 519
140 POUF (1 +J)=ELARNK ) ' : S5C&0 S2C
C TEST FOR RESET COMMAND S5Cet s21
IF (OF1«NEW17) GO TC 145 ’ scat £22
C ZERD CURRENT FOUINT REGISTER VALUES _ , SC4C 623
RX=0., : SCar 524
RY=C. ‘ : ScaQ s525

GO TO 150 . : 5CAQ ©26
€ SET CURRENT FLINT REGISTER VALUES SCAC 527
145 RX=MOC (INDCX+128) : $Calt 528
) RY=128-INDEX/ 128 , SCLC 525
€ TEST FOR S5¢:0:z0 PLOTS ) SCAD =30
150 IFC:NCT«PLCTER) GO TO 30¢Q © SCAQ 53}
€ INSERT 0P COLCE [N COMMAND EUFFER SCaen S32
OPI=ICF - : SC4C 533

155 OUTCICCUNTAH1 }=0PCCDE(CPL) ' SCap =34
. TW=0 ' S5C4D £35
€ TRANSFER ON CIF CODE S5Ce0 536
GO TO (285,285,285, 255,165+ 160418541685,155,170,160,285,285, SC4C 5237
. 285, 1812002504 200,205,275 ).0P] SC40 53
C CCHMPUTE VECTCR COMPUONENTS 5C40 539
160 IXV=TAES(XV) _ S5C40 Sag

_ 1YVv=1AES(YV) o ' SCa0 541
C TEST FOR COMECHENTS OUT OF RANGE - SCal Hap
1F (IXV.GT+63.0R«IYVaGT463) GO TO 350 R SCAD 6§43
C INSERT LEACINLC VECTOR DBITS IN COMMAN . ‘ SC40 SA4
LX=DUT (ICOLNT+T) : : ’ 5C4C 645

CIWsS IR IXV/SHIFT R . . SCLC 524
OUT (ITCCUNT #1) =L X . ', o o sSCac 547
C SET VCCTUR B117 COKSTANTS . . SC4r 5AS
LY [YVASHIFTD SCAC 549

IF {YVeGT L0} IW=IWESHIFTS ' _ SC40 G550

JE (XVveGT o0) lWasiW+SHIFTS . SC40 651
QUT{ICCUNT 44 L _ o - : SC4C 552
Y SMCC(ENYY  SHIFT2) 2SHIRTA ECLO 653
TEX=MCCIIXYV,SHIFT2) ¢SHIFTS . SC40 454
GG TO 155 . ' 5C40 555

. 1-176
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C SET X STUP CCCE SCAC 556
1&s IS5==1-1xv 5cac 557
SETPOS=IZAP ‘ : ] C o SCal 550
GO TO 175 _ B : S$C4C 559
€ SET Y STOP CCCE ) s ‘ ‘ _SCa0 560
170 [5=10Z3i-XV . SCaC 551
C TEST FOR STOF CODE OUT OF RANGE SC4C 562
Yrs IF {KViGT4Id23.0R4XV.LT«0} €O TO 350 : sC4n 5631
€ SET CEFLECTIGN BIT CONMSTANTS ) SCaAN 564
: IMY=MCC( IS .SHIFT2)%SKHIFT4 . ‘ , .SCAD 565
AUX=(1S/SHIFTRI®ESHIF T4 T SCA0 566
IW=HMOC(IS/SHIFT2,SHIFTE&) .8CaAC S67
DUT (ICCUNT 44 § =X ' ' 5C40 568
_ G0 TO 195 5C4%2 569
C SET INTENSITY BIT CONSTANTS ] . ‘ SC4C 570
189 lLX=YV/SHIFT2*SHIFTA . SC40 571
IMY=MCC{YV.SHIFT2) % SHIFTA ‘ . A s8C40 572
Iw=0 o SC4C 573
C STORE CHARACTER 1IN COMMAND EUFFER "SC40 574
LX=INCHAR( 1) ‘ ] SC&40 575
OUT(ICCUNT+4)=CHARC( I ' : SCal 576
IF (1w EQ.IBLANK) OLT(ICOUNT+1)=0PCODE(S) SC&0 577
: GO TO 195 ' ) 5C40 578
C SET BIT CONSTANTS TO ZERDES ; . SC40 579
185 [wx=0 SC40 580
Iwy=0 . SC40 581

€ ETONZ CHADACTER [N COMMAND DUESED . gEnan 560 ’
H HETEE ) . T i STAT 8nC
LX=INCEFAR( 1) 5C40 584
DUTCICCUNT 44 ) =CHARC w1} SC40 585
o Tcsr FOR DEFLECTICNS QUT OF RANGE 5C40 586
195 IF (XeGTolC23a0R4XelTeCuUORY4GT1023.0R.TLT.0) GO TO 350 SCA0 587
C INSERT BIT.CCASTAKTS AND DEFLECTIONS IN COUMMAND BUFFER SCAC ShB
IM=IWX4X/SIFIFTE ‘ A SC4D S89
OUT(ICCUNT+2)=L X ) SC40 590
Tw=X SCq0 591
ODUTCLCCUNT+3) =X . SC40 592
IS=10zz2-Y i 5C40 593
IV=IWY41S/SHIFTE 5CA0 594
OQUTCICCUNT S =L X ' SCL0 595
Tu=1I5 . ) 5C40 596
OUT(ICCUNT +6) L X . . TSCAQ 597
€ TEST FOR TYPE SPECIFIED PCINT OFERATION .. : SCAQP 695
. 1F {OP1.NE.15) GO TOD 285 : 3 SCAD 599
C INCRENENT CGNMAND GUFFER CCUNTER . ' SC40 600
ICOURT=ICOULNT O ) - : SCLD 6O
€ SET 10 BUGIN wITH SCCOND CHARACTER ' . SCAD 602
IN=2 . . ' SC40C 603
G0 TO 210 o SCAD. 604
€ CORRECT DUFFEF COLMT _ SCAD 6OS
200 ICOUNT=ICOLNT+1 ' ' SCLO GOG
"€ START ON FLIRST CHANACTER : SCAD 607
205 In=1 ' ’ SCAD 600
C TEST FO CHAR/CTERS TO ADD TD DUFFER SCEP 609
210  IF (INJGT.YY) GU TQ 29¢ ' SCAD 610
tw=0 o ‘ SCAC 611
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c LO(P TO PROCESS ALL CHARACTERS ' . scan 612

DJ 230 J=INH, YV ’ , SCAr B13

IF (ICCUNT LT «20%92) €0 TO 215 . . 8C&D El4

C QUTPLY BUFFCER IFf KRICESSARY - 5CcaC €15

WRITE (PLOT1542080) (OUTCI) W I=1,LCOURTT / : 5C4r 616

ICouNT =0 4 - SCAC 617

215 LX=INCFAR(J) _ : - SCcar 618

c YEST FOR SYOF TYPE 0% RESET OPCRATION : : SC4C 619

IF (1w eNELSTOPTR.AMD.IWNCFRESET) GO tD 225 sSCa40 620

C MUST BE LAST CHARACTER IN STRING _ sCan €21

IF (J+hEe¥V) GO TO 350 ' . ’ 'SC40 22

€ INSERT CONMARC IN BUFFER AND SET MCDE SWITCH . ‘ scar 623

OUT[ICCUNT+1)=LX : : _ SC40 624

TYPMUC=2FALSE., ScCar 625

GO TO 240 - : . SCaG 626

220 LXSCHAF{IW) _ ' $C&0 627

€ INSERT CHARACTER IN BUFFER T SC4C 628

’ ICOUNT=ICOULNT+1 : ‘ _ 5CaC €29

23¢ OUT LI CLUNT I=LX , SCAr ¢30

C TEST YO SEE If STILL IN TYFEWRITER MODS : Scan €31

240 [F (TYrMCD}) GO TO 2506 S - SCaC 632

C TEST TU SEE IF LAST CHARACTER wAS STOP TYPE : : SC&0 622

IF (1G.EQ.STOPTP) GC TO 275 : 5Ca0 634

€ SET CP CODE FCR RESET ' - . ' SCA0 £35

oP1=17 ‘ : . SCA40 £36

C TEST FOR ERROAS ON THIS FRAME - SC4D 637
- 250 IF («NCTWTERR) GO TQ 275 : : SC40 638 .

€ YEST YO gog If 1M TYDPOWRITIOR M504 SC40 639

IT (ahITAaTNFING: GO TG 260 SCA40 €40

C INSERT STOP (CDE COMMAND IN BUFFER AND ADJUST COUNT . SC40 641

OUT{ICCUNT+1)=0PCODE(20) SC40 642

ICOUNT={ICCUNT+G) /6% . S5C40 £43

GO 1O Z60 - ‘ : SC40 £4a4

€ TEST FOR EFRRCFS ON THIS FRAME SC4C 645

255 IF (+KhCT.TERR} GO TO 285 - ' S5Ca0 646

C "RESET ERRUR SWITCH : SCaC 647

26C TERR=+FALSE. ’ SC&0 648

€ TEST FOR RUQM IN GUFFER . . 540 629

. IF (ICCUNT LT .4G77) GO TO Z2€S SCAQC 650

C OUTPUT BUFFERDRRCIR MARK CCLES:+AND RESET Ot FRAME ADVANCE SC40 €651

WRITE (PLOT12:200%) (QUTCI)+I=141COUNT) sERROR,ORCIDE (OPL) SC4C 652

GO TU 295 SC40 653

€ INSERT ERRUR CUDES IN BUFFER _ S5C40 654

265 D0 270 I=1412 SCAQ 655 -

270 QUT(ICCUNT+1)=ERROR{]]) $CL0 656

CDUT (ICCUNT 41 3)=0RCOCE{OPT) SCL0 657

ICOUNT=1COUNT+1B ) - ) SC&C 650

GO TOo 290 , _ : 5C40 659

C RCOUNE BUFFER COUNT YO AN EVEN COMMAND S1ZE ' 5CA40 660

- 215 1COUNTI=(ICOUNT+E )/ G %G ‘ . ' ‘BCHO 661

60 TU 90 X $C40 662

€ IHCREMENT GUEFER COUNT BY A FULL ccmwANQ S1ZE , SCAC 663

205 FCOUNT=ICOUNT +6 - 5C40 604

C QUTPUT BUFFUR 1F FULL . SCAC G6S

290 1F CICCUNTLLT L4092} GO TO 30D SCAD 666

VRLITE (PLOT12.2000) (OUTEL) o =1, 1COUNT) : SC40 GO7
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ZERU BUFFER CLUNT
265 . ICOUNT=D
SAVE MUDE CF LPERATION
a0e TYPING=TYPMUD
RETURN IF NOT FRAME ADVANCE DR HESET s
IF (UFLeNE«17.ANCeOF I e hE 0t} RETULN
, INCREMENT FRAME CCUNT AND ZERO LINE CUUNT
IFRM=[ERM+ L
LINECT=0
RETURN
‘RETUR M
SET ERRGR [NCICATCR AND RETURN
350 - TERR= ¢ TRUE . . .
RETURNM
NRUNIT ENTRY
ENTRY AWUNIT (IPRNT,IPLOTR)
SET PRINTER AKRD PLCTTER UNITS
PRNT=1FRNT
PLOTL$=IPLGCTR
RETURM
FRAMES ENTRY
ENTRY FRAMES (FRMCNT)
RETURN FRAME CCUNT
FRMCNT=IFRY
RETURM
EMPTY ENTHY
_ ENTRY EMPTY
CAFTY PLOTV BUFFER AND ENU CILE OUTFUT UNIT
B CLCLUNT oGT.0) WRITE (PLOT1$+2000} (OUTC(TI)»I=1+1COUNT)"
ICOUNT=0 :
END FILE PLOTIS
RETURNM
VEAR ENTRY °
ENTRY VEAR
SET ¥ AXIS Cr/RACTER TD VERTICAL BAR
: 1I1=HAR
REYURN
CCONDKS ENTRY
ENTRY CONDKS
SET PRINT FORMAT FOR ONE PAGE INSTEAD OF TwO
FORMAT(18)=PLUS
RETURN :
2000 FORMAT (6A1l)
END

1-179

5C4LC
5Cac
5C4C

'SCa0

scat

s scac

5Ca0
5C4¢
SCaT
scar

" Scal

sCac
5Cac
scap
5C40
5C4c0
S5CacC
S5Cs0
540
SC40
sSCaC
5C40
scap

- scae

sCs0
sceac
sCae
sca
S5Can
sCap
SCac
SC40
s5Cal
sCaC
5C40
5Ca0
5C40
SCa0
5Cac

- SCa0

sCac
SCap
5Ca0
5Ca0

663

€COY
670
671
672
673
6&T4
675
L g
677
678
679
68
681
GB2
6583
684
2313
686
607
688
689
690
691
632
G993
&94
695
696
67
6&op
699
08
701
702
TO3
704
705
706
707
T08
T09
710

711

1
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ENTEY Scyorn

pENTCE
SELECTIoN
opeodE

SET Pevice
SWITCHES

?RIhﬁéR
SELECT OnLY

RETORAN

' ENTRY
FRMADY

SET oPcorE
LTADICHTOR
FOR RESET
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YES

ZERO FRAME

COLPNT AND
ConmaAand

BUEFER COUNTER

SCET uU°P
CUARNCTER
TRAMSLATION
METEL Y USLRG
senan

SET PRINT
BOFFER

TO BLANKS

ZERD CURRENT
POTNT REGISTER

VALUEsS
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SET PRINTEZ
AND PLoTTER
ERROR  £LNngS

SCET orlope
IpPICHTOR
FOR Resev

No |
——— RETURN
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XEs

YEs

OPLODE . NES |

q

Nes

NO

CPcoDE NES
“ 19

Ofcove Nés

7

0Peode YES

| YeEs

® O 60 © © @

| Ne
o NO
@ YES
Np
' NO
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0PCODE " YES

NO N

opcopE - S.IES
' ¥

o
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@ @ | ‘

, No
| No
OPCOPE Xes
| Ofcod: TS
9
) NG
No
OPcoDE Yes
A NES
No ' .
| | A NO
IES
OP2oD L TEs
| 1 '
NO
NO |
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53
OPCoYE _ COMPOTE
9 Sl PRIgTER
rJ
’ NVECTOR,
S eOMPOMNENTS
70
SET PLOT :
CHARNCTER ' ‘ SET
TorR NECTOR '
® X RAXTS
CHﬁRHCTER
_CBLQULRTE . :
MAXT MUM CoMpuTe
PEFLECTION PrIplTEr
INAGNMITUDE o . VECTOR
ComponenNTs

ERROR S\WETCH
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SET
N AXIS
CURARACTER

CONIPUTE

PRINTER

YECTOR
COPAFYINTHTS

70

SET PLOT
CHhanerer

To XINPOT
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comeuTE
. PROLETER
| PEFLECTIONS

FOR ORICGIM

CoMmpeuTE
. PRLNTER
" DEFLECTIONS
Bl CAcH POINT

SET
CERROR

TapxenToR
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TNSERT
CHRRACTER
TN RUFFER

SET CURRENT
POLNT TADEX

To BEGINNING
_OF LxNg

e
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SET

JewgRENT POINT

d TRREX

TERS

SET

{eVLRENT TOLNT

TRDEY
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©

CSET
I ERROR
TNDICATOR

{50

SET

MODE
TWITCH .
TMCAEMENT
: CORRENT POLNT
CHARGETER TADEX
‘ wIns
seT - TNSERT
|ewnraeter i
oecoTE
For RESET ‘_F:UFVFEK

MORE
CHARNLTERS

1-188



TNSERT
ERROR
SLASHES

RESET
ERROR
SWITTEH

OUT?QT
PRINT
BUFFER

IRITIALTZE
PRZNT
BUFFER

ZERD CORRENT
POINT REGISTER
VALUES

150

SET CURRENT
POLT REGTSTER
NALUES
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<
m
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No
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N
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o~ opcove O\ _Yes
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)

ComeuTE SET X
VECTOR s '
C_OMPONENTS STO FCOZDE

COMPORENTS
oUt oOF
RANGE

INSEAT LEADTHG
VECToR BITS
T COmmAND

___. | @_

SET Y
Py STOPCoODE
{VECTOR @%T
CONSTANTS

StTefCels
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SCHAR

DESCRIPTION

SCHAR is a function routine which when given an
. 8C4020 character value determines the corresponding EBCDIC
charac¢ter value.

The method involves an array XCHAR which is set up
by a data statement so that if I is the input and SCHAR is
the output, then basically SCHAR=XCHAR(I).
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KAVE ~ SCHAR ~

PURPGSE THE FUNCTION VALLE 1S THIZESCDIC CHARACTER VALUE
: ) CORRESPRUNDING TO THE INPUT S5C60223 CHATACTER VALUE

CALL ING SECUENCE SCHAR(I)
SYMBOL . TYFE CESCRIPT ION
1 . 1 | INPUT -~ §C4C2¢ CHARACTER VALUE
SCHAR I ‘DUTPUT - EBCDIC CHARACTCER VALUE

SUERCUTIHNES LSED NONE

CCMMECN BLUCKS NONE
IKPUT FILES NONE
DUTPUT FILES NONE
RESTRICTIONS NONE
REFERENCES NONE
INTEGER FUNRCTION SCHAR (1) _ ' + SCHA 29
LDGICAL #*1 LX+CHAR,XCHAR,DUN(&} ' SCHA 30
DIMENSION CHAR(1I).XCHAR(64) ’ SCHA 31
EQUIVALENCE (IWDUM(1) ), {LX DUM{&D) SCHA 32
EQUIVALENCE {(XCHAR(Z).CHAR{ 1)) sSCHA 33
DATA Iv S0/ ' SCHA 34
C TAELE CONTAIRNE EECOIC CHARACTER VALUES CORRESPONDING TO SC49020 SCHA 35
€ CHARACTER SET — NOTE THAT APPRUPRIATE SC4020 VALUES RANGE FROM SCHA 36
C 0 TO 63 SCHA 37
“C ZAA=CENT y25AEXCLAMATION PCINT2ZEG=0~2-8 PUNCH SCHA. 38
DATA XCHAR 7/ ‘ , : SCHA 39
N TP 0 JU, 020 130 034,558 06 T, ' SCHA 40
- ‘Bl.Igl'l:l'!':l.llll.1H1'lﬂ"ta!. SCHA 41
. S4B B AR TRV LD L TR IR GIGY, SCHA 82
- .HI'IIU'ZQA'I.I.D)I.l:;l’lf'l'Vl?l. sc.*;‘ 43
- [ N P N I ) S I NV E R VLI s LS -3 I SCHA AL
. SO QTR LZDAL TS 2R G 0CE, 050 SCHA 45
- ] .‘./l'lsl.|‘rl'lul‘lvl.l\ql.l_xl. sc}{A 46
. TSGR IR G R IS L SCHA 47
€ PERFCRM TAULE LCOKUP ' SCHA 48
LX=CHAFR({I]} ' ‘ SCHA 49
SCHAR=IW ' SCHA S0
RETURN ‘ . SCHA &1
END _ o o ' SCHA 52
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TIMING

DESCRIPTION

TIMING has one ‘entry, NOW. This is used (by DATE,
for example):to determine the date and time of day. A
system macro is used to get the date in YYDDD integer
format and thie time of day in hundredths of seconds.
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CCATHOL SECTION NAKE

ERTRY POILRANT

NCw

CALLING SEQUENCE

sSYMBOL TYFE
1Y0D 1
G

SUEBROUTINES LIED
CCNHCN_BLDCKS
INFUT FILES
BUTPUT FILES

REESTRICTIUNS

REPRODUCIBILITY OF THE
QRIGINAL PAGE IS POOR

TEVMINC
PURPDSE

OBTAINS THE CURRENT DATE IN IdM PACKLED [NTEGER
FORMAT {¥YYOCL) AKD THI TIME OF DAY [N INTELGER

THUNDREDTH+S CF SECONDS .

CALL NOWC(IYDD. IHWM} . -
DESCRIPTICN |

OUTPUT - YYDDD FDR CURKRENT DATE

OUTPUT - TIME OF DAY IN HU&DREDTHS OF SECONDS
NONE |

NONE

NUONE .

1-201-

O

TIKING START © TIMI 33

- ENTRY hOW TIML 34

HOW SAVE (14¢12)44% YIMI 35
BALR 440 FI4I 36
USING 444 FIMI - 37
LM E,6,0(1) ADDRESSES GF OUTUT ARGUMENTS YIMI 38
TIME EINM ' . TIMI 39
ST 0,0(6) RETURN TIME OF DAY IN HUNDREDTHS OF SECONDS TIMI 40
5T 1. TENP+4 MUST CONVERT YYDDD TO BINARY INTEGER TIMI 4t
cve 1.TEMP TIMI 42
ST 140(5) BEFDRE RETURNIKG 1T TIMI a3
RETURA (14,12} YIML 43

- YIMI 45

TEMP (1] teoe . TIMI .46
END ' T TIMI 47
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TYPLIN

DESCRIPTION

TYPLIN is a routine which is used to type line
dinformation on the SC4020.

The SC4020 is put into typewriter mode and the carriage
control character is inspected. A '1' causes a frame advance
for example., The line is typed and the SC4020 is put back into
plotting mode. '

SETPAG is an entry in TYPLIN so the user can specify
where the typing should start. Otherwise, typing starts
where it ended last or at the bcglnnlng if typing has been
just started. '
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" NAME . TYPLIN

e ] .
ENTAY PUINT PURPOSC o, ‘ ' .
CTYFLIN Yo TYPC A LIng OF lN%ﬂRmnjxow R - ve e
SETPAG TO SET LINE NUMUER AND COLUMN NUMBIR OF YYPLIN
CALLING SEQUENCE CALL TYPLINCLINE N} l
}
$YMJDL TYFE  DESCRIPTICN
LINE A INPUT = ARRAY DF CHARACTERS (FIRST CHARACTER IN

. MCARRIAGE CONTROL™}
N .1 “INPUT = LENGTH OF LINZ
CALLING SEQUENCE CALL SETPAG(LINES.ICOL)

SyMBoL TYFE DESCRIPTICN

LINES I "INPUY - LINE NUMEER FOR MNEXT CALL TO TYPLIN
JCOL H INPUT = COLUMN NLMBER FOR SUSSCOUENT CALLS TO

TYPLIN

SULRCUTINE USED 5C4020

CCMMCN BLOCK CPLOTS
INPUT FILES .NONE
QUTPULT FILES NONE
RESTRICT [UNS NONE
REFERENCES © NONE
SUBROUTINE TYPLINILINE+N) ) . ' TYPL 42
COMMON /CFLOTS/ GI{15),LININC LINECT . TYPL 43
LOGICALA] LINE{1),LX+BLANK,OUM(4},53TOPCD : : TYPL 44
EQUIVALEACE { 1w DUMIL) J+{LXiDUNM(A ) TYPL 4S5
CATA BLAKRK,STGPLD/A1HM Z20A 7 . TYPL ‘}6
CATA IGNEJIZERD ZZ000CCCF1+260C000F0 . . T YYPL A7
CATA Lw/0s : TYPL 48
CATA IX /07 ‘ . : _ TYPL 4%
= PERFORM INDICATED CARRIAGE CONTROL OPERATION TYFL S50
T OLXsLINE(1) : ) ; TYPt. 51
IF(IW.EU.IONE)} GO TO 10 TYPL 52
IFCIVEUL1ZERC) LINECT=LINECT+ 1 » ] TYPL S3
IF(LINECTSLININC...T+1024) GO TO S0 T TYPL 54
el

10 LIKRECT=0 : TYPL 55
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CALL SCL0Z29 (17.0.D,0,C) : YYFL 56

S50 Iv=1G23-LINECTRLINING T SIYPL 57
FFINLEQe 1} RETURN . o TYFL 58
C TYPE LINE ' ' , IYrL 59
hIsMINO(N1Y,120) ' 4 B : ¥yrL en
LXSLINE(N]) ' C - FYFL 61
LIKE(NL)=510PCD * YYPL 62
CALL SCACE0 (154IXs I¥Y«LINE{2) N} TYPL 63
LINE(NLI=LX , : ' . TYPL 64
LINECT=LIMECT ¢} o ) ‘ TYPL 65
RETURN TYPL 66
€ SETPAG ENTRY ‘ — TYPL 67
ENTRY SETFAG (LINES,ICCL) , IYPL 68
€ SET LINE NUMZER AND STARTIAG COLUMN TYPL 69
IX=1COL+€E~-8 ) TYPL 70
CEF(ICULGT+12840Re1COLWLTa1) [ X=0 T TYYPL 71
LINECY=LINES o TYeL 72
RETURN : : ' TYPL 73

END _ . _ TYPL T4
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ucs

DESCRIPTION

UCS contain the character description arrays for the
-standard EBCDIC character font. These are set up in data state-

ments,

If BLKLET is to be used (to produce block letters)
than some character description must be input via CSET in
“'BLKLET. In order to aid the programmer, a simple call to
UCS will accomplish the above.

1-205



uls
Page 2 of 3
30 September 1972

RAME . ucs
) .
PURPOSE © TD CALL CSET wiTk A 3TANLARD 340 CHARACZTLER SET
CALLING SEQUENCE CALL UCS . ' .
SUERCUTINE USED CSET
CCMMEN BLUCKS -  NONE .
INPUT FILES ~ NONE
OUTPUT FILES NONE
RESTRICT IGNS NONE
REFERENCES NONE
SUBROUTINE UCS - - - ucs 22
CHARACTER SET _ ucs 23
LUGICAL%1 ICHAR(G2)/ _ : ucs 24
SPAY Y Bt TCY T G TEY TR Y GG VHY G VY Y ez e e ape ey 08 B, ,CS 25
.'QIQ'R.Q.E."T"'U".V.|'W.Q'XI‘IY'I'Z..'0'.'1.|'2".3"'4"'5'. UCS 26 M
L A L I e N B I O N I I I B I I O T I I Y Tk 27
R AR A A AN AL LS L B R I L I L S TFL A Y B Y ucs 28
INDEX UF ABOVE CHARACTERS IN IVEC ucs 29
INTEGER®Z 1POS{53)/ : ) ucs 30

. Let 4y 14, 21¢ 27+ 31, 34.7440 47s 504 SO SSe Oly 65, 6B, 76, QCs 31
e B2e 91, QBQIQQ'III|116|11E9122s124:|27u13111391142.[51.]62.165| ucs 3z
017301841l£7|2C21213.22l|2251227'2329234023512“9l25?.267|270'275’ Ucs 33

¢ 28442861287 42884293 33100311431 345214329,:323,350,358,353,355/ Ucs 34
RASTER COOKROIMNATES OF VECTORS FOP EACH CHARACTER =~ uCs 35
PACKED AS X»Y . .OX.CY ucs 36

INTEGER%Zz IVECILL192)r ’ ucs 37
o20099;26039.ZIBAD-ZOCGQ-ZCGAO.263(1126662-24531.24520.26441. ucs ' 3a

026163474 CE1aZA0204Z6732,749404 2075242020547 2002,22080,24002, ucs 39

¢Z000 4 209A0 26742+ Z20255,Z60B24 70025420069 ,200C0.Z05A02Z00C,s ucs 40

cZOOGQoZOQCO-ZOSAO.Z&B&IoZéGBG.262&2.(ﬂGP?-ZLO&ﬁ.220&2-20265. ucs 41

120782-22950'26?42.20969.26069.ZOSCG.&iCvaZZOSO.ZZQHO,ZOE&?. ucs 42

024002-Z¢040'22042.ZO262.2427JoZO”G%-ZCBCG.ZbO?ﬁ.ZCO&Q.?OOCC. ucs 43

020069.ZJEEQ-ZBSQQ.ZOCbG.ECCéQ.26609-ZéCGQ.!C?bS.dC?B?.ZEQGC' ucs 44

026742t162{5o24C82-24046v22042¢ZOOGQ.JLHHC.zbdﬁl.16563-25471. . uUCs 65

025410-20265.20702.22?50.267¢2.26205.26‘82.!404[-220421260421 . UuUcs 46

nZOOGQ.ZOQEG‘ZéHSI|26563.25471.ZS&]C;Z&O&G;!OUS]-ZEQEOcZCh?l. ucs &7

020662-ZlEEIoZlSAO‘ZGASI.?6163.ZSO?I.ZbOPC-ZlGSl:ZBCGQ-ZOQCO- UCs . 48

-20267'ZECQZ.ZEO&O.Z4OBZ-ZGZ&?-23039v23099-/20¢9-ZZO?Q.Z&OSQ- ucs - 49

024089-ZOOCQ-ZGQOO.ZJSBQ.ZEG?#oZSCGJ.?GC(ﬁ.Z(CCU.ZCUCO.Z]SAO‘ uce 50

.cZOlﬁ?oZOt?loZlQAO.Zﬁ351121051.?lSLJ.JHO?Iqﬁblb!.ZZOBU.ZJOGU. ucs 51

.22??2.ZC?E2-22980'ZG?Q?-?CB&I.Z&Qi?.?ﬂdﬁt.?Olu3-ZUCGl.?DBCO. ucs 52

oZOU?l-ZlQAO.ZGSSl.Z&EGE.ZSSTI.?5537.?&451.Z61b3.25071-25020. ucs 53

021051'ZSCCQ-ZCﬁUS.?C%CC'ZGQOO-ZUGbi-lObP?uZhbSl.20154.25071, ucs H4

oZSOEDoZlCEl-ZE851-15920|?CH71-ZOle-ZICbi-ZIOAC.25071|Z6I63- ucs 55
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-02645|GZSEEO.ZPQTIoZCHGloZC?C“-220A0|219h9126651.ZOGG?oZSS?!/ ucs 5%

EQUIVALENCE (IvEC{1GLI)»1VECI{1 }]) . ) ucs 7
= - . I
INTEGaR*2 IVECI(1E4)/ ' ucs S8
e Z5520 0 2V BE L Z0L52 20T 14788514 26163, Z55F 120000+ Z1051 420163 ucs 57
2047 12 Z1CEL1V2ICAD 2307 1426107+ 2083125000 Z0HT1420063+471451, uc s 6
aZ14AD £54714+272514722ACe 242714 2130342167147 2705 2551422187 - uCs 61
0221704 221610222704 23151, 20508425014 ,25051428152¢233C3,230672, ' ucs 62
024871+ 205002320047 3CHG 7307042807 14261L0 230014221151 ,202624 . ucs 63
020881422570, 25081 4 ZCEH 1207700218814 23370250801 4Z22070+22061, ucs 64
0221702 230C1 22270422267 122570. 2320671230094 22142,22180.248182, ucs 65
2263614 £8aL1sZC5017C082,220880,2664823204C04211A06425126421071, ucs 66
«eZ2237 2423363423652, 2285142257C+22551423561422670,22270422261 ucs 67
8 Z23T0,232€41+22171,2C5CC 28362, 205C0Z00C9.22170.22161422270, ucs &6
oZ3161 422071 +22651472C70+2326T10247€1,20E5]1+239%0021761+21871 ucs 6o
¢ Z00C 9y Z20E1422161+2227014Z3N704 240714 25101425251 4Z33704200C0G, ucs 70
o Z10BAy ZEALGWZ3CE V232624234704 2854824ZE561,Z6782420T802,4,229860, Ucs 71
225704 Z28C14 23561 e 22670 22270422261 ,223704232614213864233856, ucs 72
eZ0SCO0+Z07CC+ Z2070123CR2:220024 20264 ,3206324228T0 275642424271 ucs 73
-15563.222?0.21271.2&263.2225!.21364.21571.12670 455123662, ucs 74
¢ Z0GC0sZ0LC02Z2E624 240663/ . ucs 75
CALL LSEI{&E'ICHAR'IPDS'IVEC) Co ucs 76
RETURN _ . ucs .77

END : _ ucs 78
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1.2 GEODYN DATA HANDLING SUPPORT PROGRAMS

There are five data handIing programs used by the
GEODYN program: DODS SORT-MERGE, GEOS SORT-MERGE, EPHEMERIS
TAPE GENERATOR, ORB1 CONVERSION and TbiF TABLE GENERATOR.
f r

DODS SORT-MERGE sorts and merges DODS formatted data
from two tapes onto one tape., The data can be from any
number of satellites. GEOS SORT-MERGE performs the same
task; howevef, data from only one satellite should be used.
EPHEMERIS TAPE GENERATOR generates various ephemerides by
precessing and nutating the values found on the JPL ephemeris.
ORB1 CONVERSION converts an IBM 360 system 9-track tape to
the same format on a 7-track tape. TDIF TABLE GENERATOR
_generates tabular information for use with subroutine TDIF
to compute time differences between systems A.1 and UTL.

Detailed descriﬁtions of the formats of the data

‘tapes are found in Appendix € of Volume III -- GEODYN
SYSTEM OPERATIONS DESCRIPTION.
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1.2.1 DODS SORT-MERGE

INTRODUCTION

The DODS SORT-MERGE program sorts data from DODS
format data tapes by satellite ident¥fication numbers into

chronological, station and then measuremcnt type order,
eliminating duplicate data records, '
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30 September 1972

MAIN-DODS SRTMRG

DESCRIPTION

The main program SRTMRG sorts and merges blocks of
250 sorted records which are obtained from the subroutine
RDNSRT. The blocks are sorted onto two scratch disk units,
~which are then merged and sorted again onto two alternate
scratch disk units. The process is repeated until all the
~ records are sorted by'satellite identification number and
in chronological order. Then the subroutine WRITE is
called to write out’ the data records onto a tape.
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NAVE ' MAIN - DCDS SRTMFRG R ]
PURPLSE " SORTS ANC MERGES TwO Inpuf'%ATA TAPLS ONTO CNE TAPE
SUERCUTINES LSEC KONSRT WRITE vy :
CCHMMLN BLUCKS OSORT UNITS : ' ; . .
INPUT FILES NONE '
CUTPUT FILES NDNE
SCRATICH FILES UNITS = 20421422423
RESTRICT IOKNS NONE
REFERENCES NONE
COMMOUN/OSCRTAZNC +G+08(14,25C1, 081014425042} ) pooDs 22
COMMONZUN LTS/ RIHNOUT JUNITY : . CODs 23
DOUGLE PRECISION DH,081.LAST(4 )+EQF pons 24
INTEGER RRM{2) +HT{2) 4UMN1IT(242) pobs 25
INTEGER FLID . : pads 26
EQUT AL Ea 0C (ML MM TYE I MM 2 : nnng 27
LOGICAL®1 FRSTUIM,LSTPASREV,MEFGE DODs 28
DATA FRSTIM,LSTPAS,REV/+TRUEs 2% «FALSE s/ : bnNDs 29
. FOU ¢ 10H, INHA2% 142/ . ooDs 30
. NSTRAG«EDF/ 1+ 999%G3GG+/ ' Dops 31
FLIP(I I=NCDCT+2)+1 _ poos 32
€ INITIALLIZE INFUT. OUTPUT,. AND SCRATCH UNITYS . DODS 33
KIN=10 ' : : DODS 34
NOUT=11 _ , CoDs 35
. k=19 . CoDs 36
T DO S 1=1s2 : : poDps 37
bO 5 J=1.2 CoDs 38
K=K+1 ' ‘DODS 39
8  UNIY(I.J)=K ‘ ' o DODS 4D
€ READ AND SCRT 250 RECORDS ' , DoDS 41
10 CALL RDNSRT DODS 472
11=1 . pons A3
JF{ND.EQ.0) GC YO 80 ’ pans 44
_IF{FRSTI¥} GO TO 50 : ) ) DoDs &S
C TEST ORDER OF STRINGS ‘ : . DODS 46
20 0D 30 I=1.4 . A ) Cocs A7
IF(LAST(1)-0B(L1,I1))5C,30.4C . cobs 48
30 CONT INUE ' ) bDDS 49
IF{I1.EQ«NO) GD TO 7C . tons S50
=111 . . - coos 51
G0 T0 20 ' " pops  s2
¢ FLIP TU ALTERMATE SCRATCH UNIT DOOS 513
&40 IOU=FLIPCIOU) ‘ poDs  Sa

MSTRHNGENSTHHG +1 Dous %
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C SAVE LASY TINME POINT : o . DODS 56

50 DO 60 t=1.,4 i ' ponL 57

60 LASTLIJ=CE(I4NC) , ' ! 01s  sn

KF=NO=-11+¢] . Dops 59

IU=UNIT{1CU. I0R) A : - .coens 60

C WRITE BLOCK C(F RECORDS ON SCRATCH WNIT _ .. BOBy 61

NRITL(IUJ!.((Ch(I.J)-l—l;lﬂ).J—llcN)) ' ‘ Cobs 62

FRESTIM=4FL{LSE . i fonbs G2

€ TEST IF MORE STRINGS i - . - DODS 64

76 IF(NG +GE2250). GO TO 10 ' _— . DODS 65

8¢ H=0 : " - DODS 66

0 90 K=1,2 ‘ : . ) bDODS 67

IU=UNIT(K,10H) : DobLS 68

C WRITE EOF ANC REWIND : DODS 6%

WRITEC EUIMe((EQF+1=1414)4d21,M) ) cops 70

ENDFILE IL poDs 71

REWIND 1lu _ : DODS T2 -

€ INITIALIZE SCRATCH UNITS : . o Dops 73

IU=UNTIT{K yINH) . . 0OoDs 7e

90 REWIND IuU : o ’ DoODS 75

i0H=INH C : DooDs 76

lNH“FLIP(INH} _ cops 77

fou=1 : . ‘ DoODs T8

LSTPAS=NSTRNG.LE .2 ) . Co%s 7%

PRINT 101CsNSTRNG _ DODS  BO
ASTRNG =1 ' . . DoDs 81 -

FRSTViM=e THRUZ : ' ) &45s B2

GU 10U KSfae . UoLs a3

lu= UNITOKINH]Y . CODSs 64

€ READ NEW STRING DODS &85

READCIUIM ({001 (e dsK) oIS 1014) od=1,M) . CODS 86

NT{K)=HM . ) : ‘ DoODS BT

100 AN(K)=1 ' , cops  as

' VERGE=.FALSE. . DODS 8%

IF(NT( 1)4RhT(2)uNEXO) GO TO 200 _ . DODS 9o

PRINT 1000 . L © GODS 91

. SYoP . DOLDS 92

200 IF{MERGE} GO TO 230 ' DODOS 93

€ SET INDEX FOR FILE TO PROCESS _ ' DODS 94

1T=1 T pODS 95

DO 210 I=1,4 ’ £oDS 96

IFCOUL LI +h1 41 )=0B1(ITI+N2,2)1230+210,229 ‘ 0ors o7

210 CONT INUE ) - rocs g9n

GO TOD 305 : . : - DUDS 99

220 IT=2 ‘ ' ) 0oDS 100

230 W=NN{LIT) . ) DODS 101

IF(FRSTIM) GO TO 285 . . . DoODs 102

C TEST IF KRCECORES IN TIME ORDER DDDS 103

CO 240 I=1,4 ‘ . - DODS 144

IFLODL (Ll .helT )= 00(1.N0))250.24C-26 ' o DODS 1CS

240 CONT INUE ‘ . o 00035 106

G0 TO 30& . oops 107

250 MERGE= QNCTQME‘GCQ.’\‘(D NT(1)«NE, Cc-ﬂNDINT(E)tNt‘.QO . - CODS 108

C FLIP IHYUT SCRATCE UNIT INDICATOR . : CODs 109

IT=FLIPCIT) : CoDs tio

) € TEST 1€ ALTCAMATE SCRATCH UNIT IS IN GUDER _ DODS 111
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l o a ‘30 September 1972
REPRODUCIBILITY OF THE
Oﬁﬂﬁﬂlﬁ&L_E&iGﬂi}S EK*QQL,g

IF(MERCGE} GO TO 230 A | . 0ODS 112

END : : , : : DODS

1-213

FEVZ e TRUE o . , : . DODS 113

. GO YO 279 . . . DOCS 11a
C TEST 1Ff HUFFER IS FULL . : poODS 115
260 IF(NO.WLT.25%) GO TO 23r _ ) *CODS 116
C TEST IF LAST STRING IS PROCESSED ‘ ‘. DODS 117
270 IF(LSTPAS) GO TO 260 o o bDOs 118
IU=SUNITLICU, LOH) . S . DoOCs ti19

C WRITE OUTPUT EUFFER . ooDs 1290
thTE(IUJhC.((ﬂB(I-Jl-l=lo14)uJ=i-N3) ' , Cops t21

NO=D ‘ ) ' ' DoODSs 122

€ TEST IF NEW CLTPUT STRING . bops 123
IF{ o NOTWREV! 6D TO 2997 . Cobs 124

REV=Z 4FALSE. S ; ‘ coDs 125

€ FLIP QUTPUT INCICATOR £ODSs 126
Ious=rLIP(ICU} ‘ _ : ] . - bops 127
RSTRNG=NSTRNG+] - . tobs 128

FRST 1M=. TRUE, : - L _ DODS 129

GO TO 2¢0 - . DeDS 130

C WRITE OQUTPUT STRING ON TAPE : DODs 13
280 CALL WRITE(WFALSE,} ' DoODsS 132
2as hO=0 : ) ooDSs 133
290 NO=NO+ ] : i 0DDS 134
FRSTIM=uF ALSE . DODS 135

LO 300 1=z1,14 . - : : ) CoDS 136

€ PUT RECORD .IN EUFFER . ocoos 137
300 UBCL s NO I=UBLL T N, ET )} . DODS 13A
3Uy IFENNCIT ) EQNTLIT)) GG TO 310 paps 139
: ©ONNUITI=NNTIIT) 41 ) ' DoODS 140
GO TO 2¢0 ' DODS 141

310 IV=UNIT( LT INH) : DoODSs 142
C READ NEW KECCFD FROM SCRATCH UNIT ' boDs 143
. READ(IUJV:((UE!(IQJ|IT."1=1|14)-J—_—I|M) ! DODS ja4
NYCIT) = ) : DODS 145
MIIT)=] o ’ DDDS 146
IF(MERGE « ANDWNT(IT) WEQ.0) GO TO 250 DODS 347
IFINTC1)4RT(2)4NE.B) GC TO 200 ) - 00DS 1eg

: IFILSTPAS) GO YU 320 , DODS 149
IUSUNITLICU, ICH) ’ : DODS 150

C #RITE BUFFER (M SCRATCH UNIT ) . DODS 151
anrE(IUJho.t(outl.4).1=1.1al.J=1.N0} . DODS 152

. GD TO ao . DODS 153

€ WRITE QUTPUT TAPE . . : : DaDs 154
320 CALL WRITE(.FALSE.) . ’ : CODS 155
CALL WRITE (+TRUE.) ‘ . DODS 156

1000 FORMAT(* 1hD sORT INPUT ¢) . DODSs 157
1010 FORMAT(® v,1p8,¢ STRINGS?) : : DODS 158
sToP : . : ' ‘ DODS 159

160

A e =

AR
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FLIF Tv
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- SAVE ST
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DODS RDNSRT

DESCRIPTION

" "RDNSRT reads a DODS data tape, sorting each
record until a block of 250 records is filled and
checking the satellite identification number. If
the satellite identification numbers are not the same,
a new record is read. When either a block of 250 is
reached or the end of the tape is reached, control is
‘returned to SRTMRG.
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NAME

PURPCSE

éALLING SECUENCE
SUBRCUTINES LSED
CCHMUN BLOCKS

INFUT FILE

OUTPUT FILES

RESTRICT JONS

REFERENCES

SULBROUTIKE ROAN
COMMON/ZUSCRT /N
COMMON/UNITS /N
COUBLE PRECIS!
INTEGER+2 ID(a
EQUIVALENCE (T
N=0

10 H=N+1
€ READ A RECORC

DODS RDNERT

PODS RDNSk:

Pagce

30 Scptember 1972

S f

’ 2
READS ANL SORTS 252 RECOMDS INTO CORE

CALL RONERT
NONE

OSORT UNITS
DODS INPLT TAPE
NDONE

TAPE MUST BE IN

NONE

SAT
1G0B(14,250)
INWNOQUT  SCR (A
ON DB +SAVE, D

)

«ID)

Coos F

READ(NIN.ERR=ICOpEND=BC)OG(2‘Nl-OB(l

. -

ORMAT

'ng(OB(['N"I:SIB)OISATIDU

(OB(I+h)+1=9,14})

15
' -
IF(OBLZsN)ulLT+Cs) GO 10 1S
CB{Is+N)=ISATIO
"D=0B(13.M)
CB{& N)=1C(3}
C IF FIRSY REAC+ GO READ ANOTHER

T 20

IF(N.L.T«Z} GO TO 1€

DO 30 Jl=z.N
JENE2- 1

C CHECK TIKE ORCER OF RECORDS AND SATELLITE lp NUMBER

25
30

40

LD 25 K=1.4

IF{OB(K s N)~0B(K+d=11)30,25,40

CONTINUE
&0 YO 15
CONT ITHUE
J=1

IF{J.EQsN) GO TO 70

JI=N~-J

€ ARRANGE RECURCS N

50

00U 60 K=1,14
SAVE=08(F N}
DO 50 Hl=1,41
F=N-M1
OB(K.4¢1)=08(K

DRDER

M)

1-219
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RDNS
RDNS
RDNS
RDNS
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RONS
RDNS
RDNS
RDNS
RONS
RDNS
RDNS
RONS
RONS
RODNS
RDNS
RDNS
RDNS
RDNS
RDNS

RONS

RONS
RDNS
RDNS
RONS
RDNS
RDNS
RONS
RDMS
RDNS

RDONS

22

23

24
25
26
27
-3}
29
30
a1
32
33
34
35
36
37
38
39
40
41
4z
43
4e
45
46

47
48

49
54
S1
52
53
54
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69 CO(XeJI=SAVE

RDNS 5é&

70 IF{NGLT.Z250) GO TO 10 ~ RONS 57
C IF ARKAY 15 FLLL: HETURN . RDNS 58
RETURN RDHNS 59

80 h=nN-—-1 RDONS &1
RETURN .. TRONS 61

100  READ(NINERR=1CC+END=AC) - RONS 62
GO YO 15 .RDNS &3

END RDHNS 64
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]
rs
RECORS N yes
T ORDER 10
INCAEREVT
RECORD L
COUNTER , PUT RECORDS

IN ORDER

REND B
RECORD
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DODS WRITE -

DESCRIPTION . _ o )

The subroutine WRITE is the output routine of
the program. If WRITE is called with a false logical
argument, it will write out a block of data records on
the output tape. If the satellite identification number
éhanges, it will write out a flagged record with the
new identification number. If WRITE is called with a
true logical argument, it will write an endfile on
the output tape. A flowchart would be superfluous.
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NANE

PURPCSE

CALLING SEQUENCE
SYMBOL TYFE
ENDSKW L

SUERGCUTINES L SED

CC¥MCN BLDCKS

INFUT FILES

OUTPUT FILE

EEA TR PRV R L LR B R

Page 2 of 2

30 September 1972

REPRODUCIBILITY OF THE .
ORIGINAL PAGE IS POOR

00D5 wRITE
g

WRITES CATA RECURDS AND LHNDMILES TAPCS
CALL WRITC(EKDSW ) .
DES&RIPT!UN .
TRUE wILL EhDFILé WHIN TAPL IS COMPLE TELY WRITTEN
NONE

OSORY UNITS

NOKE

MAGNETIC TAPE

RESTRICTIONS NONE
REFERENCES NONE
SUOROUTLIAE WRITE(EMNDSW) wWRI1T .
COMHON/OSCRTA/NT yG DBl 4,25C) wRIT
COUBLE PRECISION CB LRIT
COMMONZUNITS/NIN.NOUT o SCR (4 ’ LRIT
INTEGER Z2ERO/C/+JSATIDA -1/ s " WRIY
REAL¥U FLAG/=1.D0 . . WRET
LOGICAL ERDSW . WRI1T
C IF REQUESTED. ENDFILE TAPE ONLY ’ ‘ wWRIT
: IF(ENLSW) GD TO 20 B WRIT
"CO 10 h=1,NT ‘ ) WRIT
ISATID=0E(1 +R)+.5 ) WRIT
IF(ISATID.NE.JSATID)wner(nour)FLAG.(&ERD.l=1.101.ISATID. ' WRIT
. (ZERD,1=1,12} KRIT
JSATID=1S2T1D RRIT
C IF SATELLITE 1D NUMBERS ARE THE SAME, WRITE OUT THE RECORD WRIT
310 anTE(hGLT)OB(2.NI.OB(3¢N).(UB(I.NJ.£=5-81.ISATID| . . WRIT
. (OECIWN) vISG,14) . WRIT
RETURN . WRIT
20 ENDFILE ACUT wWRIT
‘ REY[HD NCLT WRIT
REYURN i W"RIT
END " WRIT
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1.2,2 GEOS SORT-MERGE
INTRCDUCTION
The GEOS SORT-MERGE program sonts data from GEOS

format data tapes into chronologicaly station, and then
measurement type order, ecliminating Juplicate data records.
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MAIN-GEOS SRTMRG

-DESCRIPTICN

The main program SRTMRG sorts and merges blocks of
250 sorted records which are obtained from the subroutine
RDNSRT. The blocks are sorted onto two scratch disk units
which are then merged and sorted again onto two alternate
“scratch disk units. The process is repeated until all the
records are in chronological order. This program does not
sort by satellite identification number. Then the sub-
routine WRITE is called to write out the data records onto

a tape.
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" NAME MAIN - GEPS SHTMAG

;‘_ -
PURPOSE SORTS AREC MERGES Tw0 INPq} DATA TAPLS ONTO ONZ TAPE
SUERCUTINES LSED RDNSRT WRITC .
+  CCFMCK BLOCKS osoRT UKITS
INPUT’FJLES NONE :
. 3 :
OUTPUTY FILES NOKE : o
SCRATCH FILES UNITS =~ 20+21,22,223
RESTRICTIUNS NONE
REFERENCES NONE
’
COMMONZOSGRT/ANOWOB{ 194250 ),081 (19,250.¢2) ' GEOS - 22
COMMONZUNITS/NINGNOUTJUNIT - GEDS 23
INTEGER CLE+UBLNN{Z2)eNTIZ2)LAST(GY,UNIT(2:2) EOF . GEOS 24
INTEGER FLIP _ © GEDS 25
EQUIVALENCE (N1 NN{1)) EMZ2,NNT 2)) GEQS 26
LULICAL® ] FRSTIMILS IFASeREV eMe RGE Gnls 271
DATA FRSTIMILSTPAS, REV/sTRUE s 284 FALSE s/ ¢ ' ‘ GEOs 28
L4 lOUalOH.!NH/2*l.2/. . GEOS 29
. HSTRANGEQF/14C9969556, ' GEDS 30
FLIP{I)=MCD{I,2)+1 . GEPs 31 .
C INITIALLZE IMFUTy OUTPUT, AND SCRAICH UNITS GEOS 32
. NIN=1O GEDS 33
_ NOUT =11 . . GEDOS 34
2 K=319 © GEDS 35
DO S I=1,: : ‘ GEDS 3¢
DO 5 J=1.z2 ] : _ GEQS 37
K=Kt} GEDS 38
REWIND K GEDS 39
5 ULNITC(I D=k : GEOS 40
REWIND NIA : GEDNS 41
C READ AND SCRT 250 RECDRDS . ’ GEOs &2
+ 10 CALL RDMNSFT ' GEOS 43
‘11=1 . . . : " GEDS 44
IF(NCEQ.C) GG TO 80 ) . GEOS 45
IFLFRSTIN)Y GO TO 5¢ _ ] GEDS 46
¢ YEST UARER OF STRINGS . ] ' . " GEOS 47
20 €0 30 I=1,3 . . ) GEOS 48
EFCLASTI(I)-0C(+11))504+30+440 ‘ GEDS 49
30 CONT INUE ' ' GEDS 50
. IF(I14.EQ.N0O) GO TO 7O ‘ T GEOS 51
Il=Tt+1 ' ’ ' GEDS 52
6D YO 20 . ; : GEDS 53
€ FLIP TO ALYTERMATE SCRATCH UNIT . : . . . GEOS 4
40 IQU=FLIP(I0U) ' GEOS 55
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NSTRHG=NSEIRNG+1 : - - GEDS 56

50 0O 60 I=1,3 ~ 1 : . , GENs 57
€ SAVE LAST TIHE POINT - GEQS 39
60 LASTLII=CE(] +N2) : ’ - T GENS 59
¥=hNO=-[1+¢1 - . " GEDS  &C
. fU=UNIT{I(U.ICH) - *GE03 51
C WRITE BLOCK CF KECURDS DN SCRATCH UNIT ' ] ! GCEOS 42
WRITELTU)E«{ (BT o d)al=21419)6d70) oNG) . GEUS 83
FRSTIM=oF ALSE, o ) : "GEDS 64
C YEST IF MOFRE E£TRINGS t GEDS 65
70 IFINCGE+250) GO TO 10 ' ' GEOS 6¢€
80 M=0 : . ' GENDS 67
CO 90 K=1,2 . GEDS 68
‘ IU=ZUNTTIK :TOH) GEQS 60
€ WRITE EOF AND REWIND - GEOS 70
SRITECLUIE s {EOF +I= 14 19)2Jd=14M} : - GEOS 7!
ENDFILE 1L . GEps T2
REWIND 11U : . GEQS 73
€ INITIALIZE SCRATCH UNITS . GEQS 74
TUSUNIT(K o INH) ) ) GE0S 75
90 REWINDG 1L . : ' . GECS T6
IOH=INH ) C GEOS 77
IKH=FL IR INH) . ' - GEOS 78
fou=1 ’ : GEOQS 79
LSTPAS=NSIRNG..E.2 . GEOS 897
PRINT 777 NSTRNG , GEDS B1
T?7?7 FORMAT(* 44* KUMBER OF STRINGS=".[4) GEOs B2
NSTRNG =1 . _ _ GEDS A3
FRSTIM=eTRUE. - GEOQS 94
Do 109 K=1,2 . - GEDS &s
IUSUNEITLR s INH) GEDS B6
¢ READ HNEW STiRING GEDS 87
READ{IUIN ¢ ((OBL1 (I doKI IZ 14190 «J=14M) : GEDS &#
NT{K}=M . , GEQS 89
100 KN(® =1 o GEDNS 90
) ‘MERGE=+FALSE . . , : . GEDS 91
IFI(NT{LII+hT{2}NE.Q) GO TO 200 GEOS 92
FRINY 100¢C GEOS 93
sTopP ' GEOS 94
200 IFIMERGE?Y GO TO 230 ‘ . GEQS 95
€ SET INDEX FUR FILE TOD PROCESS GEDS 96
T 1T=1 o : s oo GEDS 97
DO 210 1=1}1.+3 GEDS 98
: . CIF(OBICL b1, 1 )~0B1{ 14 NZ+2}3230.210,220 GEDS 99
210  CONTIHUE ‘ o GEDS 100
GO TO 205 . GEUS 101
220 IT=2 S ) . GEQS 102
230 BENNCTT) ) GEDS 103
[F{FRSTIM} GO TO 285 GEOS 104
C TEST IF RECORCS IN TIME ORDER ' : GEDS 105
DO 240 1=1,3 . GEUS 106
IFCOBICTL oba ITI=D8(I +NOVIZ50424 02251 GEOS 107
240 CONT LHNUE _ K CEDS 108
¢0 TO 305 - ' . ‘ ' GEOS 109
250 FERGE= etOT e MURGE«ANDaHT{ 1 JaHE « Qe ARD«NT(2) s ML O GEDS 110
C FLIP IKPUT SCHATCH UNIT INDICATOR . ’ GEDS 111
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B GlNAL PAGE 18 POC

’ IT=FLIR(IT) : GCOUS 112

. € TEST }F ALTEGMRATE SCRATCH UNILT IS IN ORDER ] . ' GEDS 113
IF(MeRGE) GD TO 230 B ) i CEOS (14
HREV= s TRUE & 4 GEOS 115
‘ GO YO 270 : ) : GEDS 116
€ TEST IF RUFFER IS FULL . -+ -GEDS 117
260 IFING.LT.250) GO TO 250 . GEUS 118
€ YESY IF LASY STRING 1S PROCESSED ‘ . . GEDS 119
270 IF(LSTPAS) GO TO 26C . ’ . GEOS 120
IU=UNIT(ICUYICH) _ g : . GEO5 12)
L WRITE OUTPUT EUFFER ’ ' : GEQS 122
BRITE(IUIRG s ((UB(1+ U3+ I=141934 J=1,N0} . GEQS 123
hO=0 . GE0S 124
€ TEST IF NE%W OLTPUT STRING ‘ . GEOS 125
IF¢«NOT.REV) GO TO 239 . GEOS 126
REV=,FALSE., ) GEQS 127
€ FLIP DUTPUT [KBICATOR Co .- GEUS 128
10U=FL IP( 10U) GEQS 129
ASTRNGE=NSTRNG +1 : : GEDS 130
FRSTIM=. TRUS,. - _ : GEOS 131
GO ' TO 200 : o GEDS 132
€ WRITE OQUTPLT STRING UN TAPE . GEDS 133
L2860 CALL WRITE(FALSE.) ' . GEDS 134
285 nNO=D ) GEDS 135
290 NO=NO+ 1 . : . GEDS 136
FRSTIM=.FALSE. ' GEOS 137
€ PUT RECORD I[N BUFFER ' . GEOS 138 -
0O 300 1-1.,19 GLOS 139
300 OB(1+NOIJSCEL(T«NAIT} . . GEDS 140
305 IF{NNCIT)EQ.RTLIT) Y GO TO 310 . GEOS 141
MNOIT)SHNN(IT) _ GEQS 142
GO TO 200 _ GEDS 143
310 JUSUNIT(IT, [NH) ' : GCOS 144
C READ NEw RECORD FROM SCRATCH LNIT ) GEOS 145
C BEAD(IUIE y((OBI{ L4 J+IT 4110190y J=1,M) GEUS 146
. TNT(IT)=M ‘ GEQS 147
&NCIT =1 . ‘ ' GEOS 148
IF(MERGE ZZNDNTUIT) «EQ.0} GO TC 252 " GEDS 149
IFINTULI#RTE2).NELC ) GC TO 200 GEQS 150
IF{LSTFAS) GO TO 320 . : GEQS 151
TUSUNI T ICU, IGH) . GEOS 152
C YRITE BUFFER CN SCRATCH UNIT ] - GEOS 153
WRITECIUVINO s C(OGCI+J)ul=1 201G}y J=1,NO} GEDS 154
GO TO 80 GEDS 155
€ WRITE QUTPUT TAPE ) o GEOS 156
320 CALL WRITE{.FALSE.} _ GEDS {57
CALL WRITE(TRUE} . L. GEOSs 1$8
1000 FORMAT (' INO SORT INPUTY) . _ . GEDS 159
sToP : GEOS 160

END - . GE0S 161
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GEOS RDNSRT .

DESCRIPTION

'RDNSRT reads a GEOS data tape, sorting each
.record into a block of 250 records. When either
a block is full or the end of the tape is reached,
control is returned to SRTMRG.



NAMZ GEDS RODNSRT

GEOS RDNSRT
Page 2 of ¢4

30 Sceptenber 1972

.
PURPOSE TO READ AND SORT 250 RECORDLS ILTU CORE
CALLING SECUENCE -CALL RONSRT ’
SUERGUTINES LSED  NOKNE )
CCHMCN BLOCKS OSORT UNITS ;
INPUT FILE GEDS INPUT TAPE
OUTPUT FILES None
- RESTRICTIONS TAPE MUST BE 1IN CEDS FORMAT AND CONTAIN DATA Fnoﬁ

THE SAME SATELLITE

REFERENCES' NOKNE

SUVBROUTI NE RDNSRT
COMMON/USCRT/N,OB(191250)
COMMON/UNITS/NINpNUUTcSCR(Q}
INTEGER CEeS5AVE
R S :

HE

READ A RECCRD

S FEEAD(NIN, 19000IE?\'D=83||ERR=I5,UE(-Q

()
~

- e

.N)-DU(S.N).MTYPE.ID-DB(6-NJ.

P oB(7.+N) 'lST"‘\NG.DB( 1.?\1)105(21“].(08( Iel) v I=8416)

OB(3uN}:15TANG*100+MTYPE*lC+9—ID
C IF FIRST REAC, GO READ ANQTHER
20 IF(N«LTeZ) GO TO 10
DO 30 Jl=z,N
J=Nt 2~ g1 .
€ CHECK TIME QRCER OF ‘RECGRDS
: DO 25 K=1,3
lF(OB(K.h3~OB(K-J*1}}30¢25-40

25 CONT I NUE
GO T 15
30 CONTINLE
] 4=1 '
- 40 IF{J«EQsN) GO TO 70
H1=N-J

C ARRANGE RECORLCS IN ORDER
LO 60 r=31,19
SAVESODB(K «N)

CO 50 Ml=i,.J1

¥=N-M1
50 OB(K ¢M+11=0B(K4#)
60 CB(R J1=5avE
70 IF(NLT.250) co TO 10
C IF ARRAY IS5 FLLL, RETURN
RETURN
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34
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80 A=N-} ' o : ' RDNS 56

RETURN a1 C . RKDNS 57
10000 FURMAT (A4 +A2s 211 oAb oAl o15 218+ 11A4,AZ) 2 . RONS A

(X : . RDNS 59
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GEOS WRITE

DESCRIPTION

" The subroutine WRITE is the output routine of
the progranm. " If WRITE is called with a false logical
argument it will write out a block of data records on
the output tape. If it is called with a true logical

argument, it will write an endfilc on the output tape.
A flowchart would be superfluous.
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NAME . GEOS wWRITE oy 3
PURPLSE WRITES DATA RECOFDS AHD CAMFILES TAPLES
CALL ING SEQULNCE CiLL WRITE(ENDSW) S
SYMAOL TYEPE DESCRIPT ICN .
ERDSW L TRUE WILL ENDFILE WHEN TAPE IS COMPLETELY WRITTEN
SUBRLUTINES LESED  NONE
CCMMCN BLOCKS OSORT UNITS
INPUT FILES NONE
DUTPUT FILE MAGNE TIC TAPE
RESTRICTIONS NONE
REFERENGCES NONE -
SUBROUTIKRE WRITE{ENDSW) ) : _ WRIT 26
- COMMONAOSCRT/NTOR{1G, 250 1) wRIT 27 '
INTEGER CE . wWRI1Y 28
COMHMON/UNITS/NINGNGOUT . SCR(4) wRIT 29
LOGICAL ERDSW . ) WRIT 20
€ IF REQUESTED, ENCFILE TAPE ONLY wR1¥ 31
© IFCENDSW) GD TO 20 ‘ ‘ WRIT 32
00D 32 N=1.NT : . _ WRIT 33
ISTANO=DE (3.N)/100 ¥RIT 34
ITEMP=0E {24 N)-ISTANDQ#1 00 WRIY 35
MTYPE=ITENPA LD . : . RWRIT 36
ID=9~{ ITENP-MTYPE*10) : witiT 37
C WRITE QUT THE RECCRD WRIT 38
10 WRITE(NDUYZ1COC0)I0B(A+NI+0B{ S+ A) s MTYPEL. 1D OBIE ) 2 OD(7 o} o wRIT 3¢9
e ISTI"J\OQOU(19“)105(2.”).(03(ln“)ll=5|19} . YRIT 40
12 CONT INUE _ _ o . : WRIT At
FETURN : . . ®WRIT 42
20 ENDFILE ACUT ' HRIT 43
REWIND NCLT : . ) . WRIT &4
KETURN s WRIT &S
10000 FORMAT(AGeAZ3 211 4A4 A1 415,218 11A4,A2} . WRIT a0

END _ ’ : CWRIT 47
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1.2.3 EPHEMERIS TAPE GENLRATOR
INTRODUCTION

The ephemeris tape contains the/following ephemerides:
4

° geocentric lunar positions at half day
intervals '
[ heliocentric positions of the earth-moon

barycenter at 4-day intervals

e heliocentric positions of the planets,
Venus, Mars, Jupiter and Saturn at 4-day
intervals

o nutation in obliquity at half day intervals

The ephemerides are obtained by precessing and nutating
to true of date coordinates the values found on the JPL plane-
tary ephemeris tape.
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PROGRAM MATHIMATICS.

" The positions of the Earth-moon barycenter and the

planets are heliocentric on the JPL tape; howcvcr, the moon

is geocentric, Subroutine READE uses Everett's S5th order

1nterp01at10n formula which is written as follows:

where

= = 2 - 25 ,,:
y(tj+$h) = P(s) = yjfo(l s)+de2[1 s)
a d;F4(1-s)

* ¥5e1Fo(8)7d5,1F ()

a4
J+1 4(5)

F (s) = s

FZ(S) = [(s-1) (s) (s+1)1/6

F4FS) = [(s-2) (s-1) (s) (s+1) (s+2)]/120

a%,a% are the second and fourth modificd central dif.

ferences contained on the JPL tape.

'yj,j=1,2,...,n dcnote; successive tabular values of

one of the quantities contained in the ephemeris,
tj denotes the corresponding time points,

h = tj+17tj

t-t.

s = —E-l » t is time at which information is requested,
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_ All the coordinates are converted to geocentric
positions and placed in common. The MAIN program, by calling
subroutine EQUATR, preccsses and-nutates the coordinate system
from Mecan of 1950 to True of Date. The plancts are recon-
~ verted by MAIN to heliocentric positiens, while the moon re-
mains geocertric. The sun is converted to Earth-moon bary-
centered positions. The second ‘and fourth modified central
differences are then recomputed. These differences and the

positions are written on the tape.

The modified_second and fourth differences for Everett
jinterpolation are computed as follows:

2 _ .2 6 8
4 _ 4 . 6 8
where
290 = -0,013120 2,8 = 0.004259
7346 = ~0,278269 34 T 0.068489

~and the ordinary central differences are defined:

65 = 75
§;+0.5 5?+1‘5?
5; 5§+0.s’5}-0.5
53 62, -s% etc.
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CALLED ROUTINES

SUBROUTINE CROSS REFERENCE CHART

B
CALLING I{OUT[NES
4

MAIN

DATES

DIFF

DJUL

EQUATR

MATRIX

NUTATE

PRECES

READE

YMDAY

ADDYMD

@

CLEAR

@

DATES

©

-DIFF

EQN

EQUATR

GETTAP

MULMAT

NUTATE

. PRECES

READE

ROTMAT

RYMD!

YMDAY
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COMMON BLOCKS

]

CONMMON BLOCK CROSS REFERENCE

. ROUTINES
& tut
CETBL1 o
CETBL2 & )
CETBL3 @ 2 ¢
CETBLA4 C’)
CETBLS &
CETBLY €3 O
REC1 O
REC2
TAPE o O
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MAIN-LPHEM
Page 1 of 5§
30 Scptember 1972

MAIN-EPHEM

DESCRIPTION

The MAIN program, EPHEM, reads the JPL ephemeris tape
~ for positions of the Earth-moon barycenter, the planets and
the moon. All the coordinates are converted to geocentric
positions and placed in common, MAIN, by calling subroutine
EQUATR, precesses and nutates the coordinate systems from
Mean of 1950 to True of Date. The planets are reconverted

by MAIN to heliocentric positions while the moon remains
geocentric, The sun is converted to Earth-moon bary-centered
positions. The second and fourth modified central differences
are then recomputed. These differences and the positions are
written on the tape. |
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NAME _ MAIN ~ EPHEM

EPHEM

. Page 2 0f 5
. . 30 Septcmber

S f

J

PURPNSE GENTRATES HEILTOCFRTRIC PNSITINNS NF VERNUSMARS,

JUPTTRR, SATURN AND THI TARYH-MONN AADYCENTFER,
GEOCENTRIC LUNAR POSITIONS AND NUTATIONS IN

03L10ulTY .
SUBRNUTINES USSD CLE&R  DATES .EOUATR . PEADE TDIF
YMDAY '
COM#IN RLOCKS cETBLY CETBL2 CZTRL3 CETBLS TAPE
INPUT FILES 5 « READER ‘
DUTPUT FILES 6 ~ PPINTER
‘nEFEﬁchss JOL DEVELNOMSNT EPHEMERISINO. 16

TECHNICAL REOGORT 32-1181 - C.J. DEVINE
JPLy CALIFs INSTe OF TECH.s PASADENALCALIF,.
NOV. 15,1967 :

3 JDLaDJsSECLsDTL D OELSECYAUYREMZTPD L, EMRAT,, TASOUT

PEAL®
T2 GUN P HUT W HUTA T G JED TSI C . STLARS{ 2,2 10}y 025E,DH08%,
EBUF LI T2 i 7T 1 e0UT 330334310 0UTAEWTACSsDUr {122, BUFP{ 122,

BDAYEND, DAY YUDAY L A4 )} D603 .
EQUIVALENCT(NUFM{L1) yOUF1{]1+1+1)34(BUF301,1.1413+BUFP{1})
REAL %93 FACTOR
DATA FA;TGR/I.21503?30164529—02/

DOUBLE PRECISION TIMES(E)

DATA ITIMEAY/

COMMIN/TAPTY/IN

COMMON/ACETRAL I AAUGREM G TPD ENMRAT

COMMON/CETRL 2/TCKRWNCENTRLIRF Q{1 3)

COMMON/CETOL 3/TAS3(829) +NUTATIZ204) CKSUM
COMMON/CETOLA/SUNIE +12) +NUT(A)

DATA NEQ/AY/

INTEGER IcO(\O)/lI;lO.E- 151647484 G0t/

RTAL HNUTAT

LOGICAL TIN

DIMENSION NUTATC(BI).BUFE(B;!?)

INTEGER RECNRD/O/

INTESER QUTZA10/,1Y750/ . '

DATA NAQDY«NPTS/10,16/

DATA A/-1.3120=244.29C0=3,4-2.7P2650=-1,6.F4R00-2/
DATA UNL,SZC1 DELJDWNTLSEC /24375 02.5N0,0,000,0.500,0.,000/
DATA DJDASE W DAYZIND /2433281 459004,2440726,500/

DATA TIN/JFALSE ./

E{x)=({.170027D- 21¢x—.ozxaa10-15)vx-e.zx79599—9}*x4.4093197000

READ 1003, TivES
JOI=TINES{ITINE)
DAYCND=TIMES{ITIMC+])
IN=12
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OEPH
OFeH

AT
ot ta

0EPH
0EPH
OFPH
OEPH
OFEPH
OFEPH
OEPH
orPH
OEPH
DEPH
OEPH
0EPH
DEPH
OFPH
0CPH
OFPH
o5pPH

. OFPH

oEpH
CEPH
OFPH
OEPK
05PH
ocPH
OEDH
CEPH
0CPH
OEPH

25
2R
7
2
27
30
31
3z
33
34
35
2e
37
e
0
&9
a1
a2
&3
a4
3=
46
a7

a8

50
51
52
<3
ha
st



LY
Page 3 of 5
30 September 1972

ICcvw=1 : : ‘ 0EPH 5% -

 NCENTR=3 P . ' o ospH 87
AUz §.605973011 - ' OEPH 3
RE¥=6378149.3D0 s . ‘ eEpM €2
TEPD=8,6504 ) ' ' OEPH €0
TSFC=0 . ' pseH A
CEMRAT=61, 30200 . ' oTPH &2
CALL CLEAR(TRFO.1301) ' . . OFPH  £3

DO 605 1= 1.NEQ . ) . 0EPH 68
11=teEnt ) " ; OEPH 6T

€05 IREQ(IT )=t _ : ‘ oFpH 65
IREQ{12)=} : ' OFOH A7
CALL RTADE(JD1 . TSEC, IFRR) 0EPH 6%
JDI=TAR3{ 1) _ . , 0EPH 65

. "JEL=4D1 - ' : OEPH 70
DAYS ©SRIM 1300.0 S © 0EeH 7Y
JD1=4D1-2415020.0D0 : i o 0EPH 72
DI=JED+14.D0 _ ‘ 0EPH 73
1250.0 ) ©0EPH Te
CBASC=YMDAY(S00100,0,0,) : . 0=pH 75
DOUT=BAST +JSD=DJNASE QEPH 75

SET UP ABRAY FIRSY TIME o ’ OEPH 77
DO €06 1=1,R] ’ ' 0FPH 73
CALL READE(JECD,TSZC s IERR) : , : , OFPH T2
PRECESS AND NUTATE ’ OFPH  §0
CALL EQUATR{SUN,3AST 4 TINGSOLARS ([, 141)+T0UT s TRUE, + 150.NEQ) DEPH 91
SUBTRACT VECTNR TN SuUN FROM PLANETS QEPH 2
' DO 90a JU=3.N%0 OEOH A2
DO 200 L=1,3 ' T PEPH as

Q00 SOULARS(Ls T JI=SOLARSILsT 2 J)=SOLARS(L 1 42) : O0FPH &5
SUATRACT EARTH-MOON SARYCENTER FPOM VECTOR TO SUN . _ OrPH 84
' OO £10 J=1,3 0SPH P>
SOLARS( Sy 14 2)=SOLARS(J1+2)=FACTOR*SOLARS (ST 01) OEPH FA

610 CONTINUE _ OEPH B9
NUTATS{ 1)=0COSIE(JDI)+NUT( 2 ) =NUT(1) OCEPH  ag
DOUT=DOUT+DEL 4D _ OFPH &1
JDI=UDI+DEL 4D " QEPH o2
JED=JEQD4DEL JD OFPH g3

€06 CONTINUE : OEPH 9a
‘ GO TO 610 : - : 0EPH g5
READ ONE RECORD . ‘ OEPH 94
620 CONTINUE _ S OEPH o7
DO 621 1=h5H.51 _ OEPH 63
CALL READE{JFD,TSEC, TERR) . < DEPH g2
PRECESS AND MUTATE . CEPH 100
CALL EQUATP(SUNBASEsTINSSOLARS (141,41} 4D0UT+2TRUE s1EQ,NEQ) OEPH 101
SUBTPACT VECTOR TO SUN FROM PLANETS OEPH 102
DD €00 J=34NED ’ CEPH 103

DO B00 L=1,3 : - OEPH 10e

POO SOLARS(L T+ JI=SOLARGI LT 4 J)I=50LARTIL o o2) OFPH t0%
SUBTRALT EARTH~-MT0ON BAIR;TCENTER FROM YECTOR T0O SUN O0FPH 105
00 910 J=1,3 ) OEPH 107
SOLARG( I La2)=SOLARE( I 42 )=FACTORSSOLAPE{ I, 1,1) : OFPH jpo
910 CONTINUS ' OEPH 109
NUTATEC I ) =0CNSIE(JID LI +NUT{2) )« NUT(] ) ' o C0EPH 110
COUT=DAUTHDEL JO _ OFPH 111
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Aad BVF4IT2

Page 4 of S

30 September 1972

JOI=JD1 4= N
JEO=JED 0L JD _

€21 CONTINIIT e 7

€ COMPUTE DIFFRRENCES P

€10 0D 608 1=1417
IT1=t1+32
BUF2{1 41 )=MUTAT(1 1)
BUF2{2.1)=N UTﬂTV(T'-1)+NUT\T=(II+1)-E.JO*NUTATF(Ilj
BUF2{ 3, 1) =NUTATE( 1142 ) #NUTATS ([ 1~2)-4, FO*NUTAT=!II+IJ
e= A DOENUTATS( 11— 1)+ 4,00 NUTATE(] 1)
DOE=NUTATE( I 1= ) 4NUTATE( T I43)=F. DO*(NUT£TL(II ~2)ERNITATEC(TIT+2))
o*lSoDO*(WUTATF(II“I)+VUTﬁTE(II+1))*?0.00¢MUTATP(ll)
DE=NUTATE( [ 1=2 ) 4NUTATE{ 1143) =6, D0t (NUTATE(FI=3 )4 NUTATE(TI+3)}
4 2EJDOANUTATI( [ 1-2) 428 CO0%NUTATS(TI+2)=FF ., PO*{NUTATELI1=1 )4
ANUTATE{ 141311470, D0NUTATS(T])
BUF2(2,1)=RUF2(2,I1)+A(1}»DR+A(2)*08B
BUF2{3, 1)=8UF2( 3+ T1+A{3)=D5+A(4) =NA
DO 608 J=1,3
BUF!(I-J-I)_SOLAhJ(Jqlfcl)
_EUFI(E-J:I}—GnLﬂDﬂ(J‘!I-lul}+50LﬁF=(J|lI+lol)'? CO¥SNLARS(JLWIT,

1)

OEPH
CEPH
CEPH
0<PH
OFPH
ored
NFPH
OEPH
OFPH
CEpPH
oFErH
gEoH
OFRPH
[+ Aot o)
orpH
0cPH
OFDH
QEPH
QEPH
0=PH

-qucl(3.J-I)quLAQ§{J|II+211I+SOLAD_{J-II-2-1}—C-DO*SDLAQS(JoII—l'IOEPH

e 1=t DOrSOLARSC Iy I T4 141345, DO0%SOLARSE J, 71,1}

DE=SOLARE(Je 113,11 ¢S50LARSLIeTT+341)~6.COR(RNLARSL{ S, T1=241}+
#SOLARS{ I, 114241241 35.C0%{SNLARS( Il =1 ,1 1 +SOLARS (I TI+141))
0= 20.D0F STLAPSL U, 1141} ' .

Da:soLAnF(J.!I-a.1)+50LA95(J.I!+¢.1)-E.DO*(SOLADE(J-II-B.1)+
eSOLARSIJ v 1434 1)) 428,C0={SNLARS I, 1] -2, 1 14SOLARPE(J I +2.1))—5F
(SN ARSI TI= 12 11+ SO APE( I ET+1 111470 NORSAL ARPS{ 4,71 41}

BUFI(2: 20 1)=AUF L0201 ) +A( 1) %DELAL2) =00

BUFI(3,J41)=8UF1(3:+Jy1)}+A(3)*DE+A(4) %D

€08 COMTINUE

Do 611 1=1,3

11=(1-1)+8¢73

00" 811 K=2,N5Q

D0 611 J=1,3

BUF3{1+J+1 K-l )=SNLARS(JWIT ¢K)

BUF3(2:4Js T+ K-1)=SNLARE( U411 =B K)+SOLAPS( 41148 ,K)=2.00x%
«SOLARS( U 11K}

THBUF3{(3: 441l sK=1 }=50LARS (Jollf‘lﬂlK,l-SGLApr‘(J!II"lév‘(]-4 Dox*x
e fSOLARS (S, II-E K)4S0LARSIU IT1+B,K)I46.005SPLARS(Jy [T 4K)

DO6=SOLARS(JsIT=244KI+SOLARS(J, 11 +23,K) =4, D0%(SNLARS(Js I1=16.K)+
*SOLARS( UL IT+16,K)I+15. 002 (SOLARS{ I IT=-8,K)I4SOLARS( S, IT4#2,K})
¢=20:D0¢8ILARS( I, 114K}

DE=SOLARS(J, 1132 K)4+SOLARS{I 11+432,K)=P.00R(SOLAPS( ], II~24,K)+
«SDLARS(J,114224,K)}429, DOR(SOLARS( Il T -TF K)4SOLAPS( 2, 11416.K))
«~5&, OOt(suLAQ_(J.lt-ﬂ.x)+snLapf(J.xl+-.wJ)f7o.oo*SoLAn5(J.lzoK)

BUF3(2, U4 T+K=11=3UF3(2,J,1 sK=1348{1) *DE+A(2) %P5

AUF {30301 3K=1)=0UF3(3,04] 4K=1)+A(2)&D64A(4) %00

€11 CONTINUS
C WRITE puTtpUuUT

DAY=DJ-~DJ3IASE+PASE

DAY=DAY/P s (8F8=32.15/0, E4FA
CALL DATES(PAY 1y, IyYuD,HM,SEC)

WRITE(OUT) [YRDGIHM,SEC,QUF2, (0UFP{TYoT=],27)
WRITE{OUTI(UFM{ 1 },T=1,51)
WRITC(OUT) (UFM{ T}, 152,102
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EPH
OEOH
QOFPtH
0 PH
oSoH
OFPH
OEPH
0FEPH
QOEPH
QCEPH
0EPH
OFpPR
0EPH
OEPH
0SPH
0EPH
DEPH
OEPH
oTPH
0cPH
0EpH
QF O
DFPH
CEPH
OFPH
CEPH
OFEPH
0EPH
0EPH
OEPH
OEPH
0FPH

" OFPH

CEPH

112
113
J1a
115
11+
117
118
112
120
121
122
123
12{;
125
124
127
123
120
130
131
132
133
124
135
135
127
132’
179
140
141
142
a3
1ae
145
tan
147
1a8
143
150
121
152
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154
155
154
157
182
tea
160
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163
164
155
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EPHEM

Page 5 of 5

30 Scptember 1972

FPRUL UGl LY OF THE ‘
%gmm&y PAGE IS POOR . -

WRITE(OUTI(BUFM{T), 1=103,153)
CWRITE(OITI(NVUSP(TIYS 1=23401)
HRITEI{CUT)I{RUFP (L), 1=R?,]13%)
DI=LI+3.00 ,
RECORD=TSCOND+]

IF(RECOMD LT a11) WRITE(H,1001) LYMI IAMSEC, DI BUTL DUSEZ BUF 2
FIF{RICDI0.GT«10) WRITE(A41002) IYMD,IHM,SEC.DJ«RECORD

S

C SHITT BACK valLUSS

630

€ YESY TO 58K IF LAST TAPF HAS BEEN RELD

100

200

1000
1001
1002
1003

N0 630 1=1+45

[t=1¢+1C

NUTATE(I)SNUTATE{IT)

DD £30 J=1,3

B0 €30 K=1,NZ0

SOLARS(JyI+K)=SNLARS(J,I14K)

CONTINUE

IF{ICW.EQ.3) GO TO 100
IF(DJ.GELDAYEND) GO TO 100

GO TO £20

IF{IN.EN.15) GO TO- 200

CFYIMESITIME 42

IF(TIMES(ITIVME ) JLE.0) GD TO 200
DAYEND=TIMESS{ITIME+1} . .
REWIND IN ‘ : .
IN=IN+]

ICw=1}

G0 YO 620

WRITE(A,1000) Da

IYMD=0
HRITS(OUTJ.IYMD-IHM.SEC.HUFZ.(SUFP(!}-I=1-271
WRITZ(OUTY(SULFM{I)Y,1=1,281)
WRITE(OUT)(DUFM{ I} 1=52,102)
HRITE(OUT)I(RUFMII)Y 1 =103,153)
WRITE(CUT){BUFD ([} 1=28481)
WRITE(QUTI{BUFP(1},1=82,135})

END FILE QUT

REWIND OUT

REWIND 1IN

sSYOp

FORMAT (Y IFPHEMERES TAPS GINERATION SOMPLETE'/'OLAST DATE' 4 G254156})

FORMATIIHI /61 (SG2S. 162V A 277)

FORMATIHD,5G25,.15)

CORMAT(EDIZ.6) .

END . . .
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OFEPH
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168
1A
170
171

172
173
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173
176
177
173
170
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121

183
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130
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193
tes
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196
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168
10°
260
201
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ADDYMD
Page 1 of 1
30 September 1972

ADDYMD

DESCRIPTION

_ (See GEODYN)
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CLEAR
Page 1 of 1
30 Septcmber 1972

CLEAR

DESCRIFTION

(See GEODYN)

1-250



DATES
Page 1 of 2
30 Scptember 1972

DATES

' DESCRIPTION

DATES converts a number of days elapsed from

~Jan 0 0 of the arc reference year into a threc-word date

of‘the'form: YYMMDD, HHMM, SEC.
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DATLS
Page 2 of 2
30 September 1972

Nawl’ CATEER o~

PUSIER COCRVEUHTS DAYS FLAESIT Fi1y Jad 0.C OF THL 1RC
ETFURENCL YSA6 IRTC A 3-%0ORL LATS OF THL FIRM2
YYMMUD o HHKMM, S55C )

CALLING SZOLGRCE  CALL GATE SUDAYNF 1Y TYME, 1104, 5-C)

sYuGOL YYPL LUSCRIPTICN . :
DAYN pP INPUT = DAYS CLAPSEC FRGM JAM & .0 UF Thd REFIRINCF

, YEAR ~
v 1 INPUT - 195C FIPR{SLNTHEL &Y Trt LAST TwO FIGITYS

' IN THo FORN YY

IYMD 1 OUTFUT = YEAR. MORTH. DAY IN THE FLRM YYMuUr ©
THY 1 CUTEUT = HOUF, MINUTES IN THE FOGSM RHMM
EEC R DLTPUT —~ ScCChDS , . -

SURFQUTINES LELD  ADDYMO

COMMGN BLIZES NONE

INmLT FILIS MO NE )
"QUIPLT FILIS NChE
 SUDDOUTIN:S DATE SCCAYNR.IY +IY ML o 1FN4SIC) ' _ DLTE  3a
DOLWILE PRECISICKN CAYNK,S DAY : . DAYE 35
NUMAGR OF DAYS FRCM JAM ) CF KREFEFLNGCE YEAR ‘ ‘ DETE 36
CAY=DAYRRAL 450 ~4 /Be £4C4 DATE. 37
IDAY=DA Y=1, ‘ DATE 38
NUMBER OF DAYS FECH JAN 1 OF THE RUFERENCE YEAR DATE 39
CIYMITIYR1O3C0+1 01 ’ ’ DATE 4G
CALCUWLATE YDAR.FONTH, CTAY OF INTEFEST . DATE 4l
CALL ALDYWM. (1YMD,IDAY) ) : - DATE 42
CALCULATE THE NULMDER OF SLECEKNQES REMAINING o ‘ - DATE 43
€= €, 5304+ {DAY-FLOATIICAY#1)]) ‘ DATE 44
1sC2=5 " DATE 45
CONVERT T3 HOUR yMINUTS FGEMAT _ : ' ‘ . DATE 46
IMM=&I%(1 ST C/72600)+157C /00 . DATE a7
REMAINING SECONLS . : DATS 48
€IC=5-FLOAT(EC* (I SEC/HL I I=C o SE--& : . DATE 45
RE TU . : , . . DATE €9

END _ ' ‘ _ - DBATE <
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DIFF
Page 1 of 2
30 September 1972

DIFF

DESCRIPTION

DIFF calculates the difference in days and seconds
between any two time points in the 20th century.

1-253



NAME

PURPOSE

CALLING SEQUTNCE

sSYvRQOL
1yuDy
- THMS5)
17;02
IHMSé
1DAY

.I1SEC

TYPE

I

DIFF

CALCULATES THE DIFFERINIF

s

#

POINTS [N THE 20TH CENTuRY

CALL DIFF(IYMDI +IHMST 1YMDP, [HMSEE

DESCRIPTION

INPUT -
INPYUT -
INPUT -

INPUT -

FIRST DATE IN THE FORM YYMMDD

TIMZS ON 1YMD1 IN THE FOUM HHMMSS

SECIND CATE

IN THE FORM YYMMDD

TIME ON TYMZ2 IN THE FORY HHMMSS

OUTPUT = ELAPSED FULL DAYS DIFFERENCE

DUTPUT -

SUBROUTINES USED rYun]

COMMIN BLOCKS
INPUT FILES

DUTPUT .FILES

"MONTHS
NONE

NONE

IDAY 15 NTGATIVE

FARLIER TIME

REMAINDER NF
ISEC HAS THE

SUPRAUTINE DIFF( IYMD1,THYS1 1 YMD2,14452,1DAY, ISECY)
DIMENSION MONTH(13+2)

DATA MBNTH/0-31'&O‘nlleI-152.192,?13'?66'27¢-30"1335|3661
0s31+459:190.12041514121222024+24342734304, 3a4g365/

lSUﬁ(lY!-HINO(“Oﬁ(IY 4);1)&1

ISEC=0

IFCIYMDLLEQL.TYMD2)

GOT 40DHQ

CALL PYMDICTIYMDTIIY1,.IMILIDL)
CALL RYMOI(TIYMD2+1Y2,142,102)
Liz=Isuntiyl)
1¥YSEARI=35525%( 1Y ]~ l)/lDO+HONTH(I“l.Ll}+!Ol
L2=15ua(Iy?)
IYFAR2=- 35525 (IYP-1)/100+4MONTH( I M2 ,L2Y+ 102
1SEC={IYEARZ-1YFAR] ) $86400
ADOD ISCCI=IHASI=40%( 1HMSI/100=2400“(IH%¥S1/10000)
ISEC2TIHNS2-20e( 1HMS2/100)=2300¢«{ IHYSZ/10000)

I1SEC=IS5TC+!

JOAY=1S

. RETURHN
END

SEC2-15EC1]

EC/R6400
1S5FC=ISEC-IDAY%36300
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BFTRWEEN ANY TWO TIME

+»IDAY L ISEC)

19 JTYMO24THMS2 IS THE

DIFFFRENCE TN SELQONDS
SAWE SIGN CTONVENTION AS
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pIEF
CIFF
LIFF
NIFF
OIFF
DIEF
DIFF
DIFF
HIFF
CIFE

. BIFF
DIFF -
- PLFF

DIFF
DIFF
OIFF
l\!cﬁ
DIFF
DIFF
DIFFE

CIFF

35
a7
as
33
&0
&1

42
43
Fy

&5
as
azr
an
a0
50
51
e
&1
Ge
£s
55
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DJUL

DESCRIPTION

DJUL computes the Julian date for a time input in
days from Jan. 0.0 of the reference year,
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NAWC

PURPELSE

CALL ING SCUUENRCE

SYMpOL  TYFE

DAY CF

DJuL CF
SUGRCUT INE L £ED

CCMMLN ﬁLUtKS
INFUT FILES
OUTPUT FILES
- RESTRICT IUNS

REFERENCES

DJUL
Page 2 of 2

30 Scptember 1972

DJUL
R |

TO COMPUTE JULIAN GATE FORs AN INPUT TIME (N DAYS
FROM JAN Cef OF THE REFEKENCE YEAR FOR THE ARC

X=DJUL{DAY) . ‘e
DESCRIPTICN

INPUT = TIME IN CAYS FROM JAN CsC OF THE
REFERENCE YEAR

OUTPUT = JULIAN CATE
YMDAY

NONE

NINE

NINZ

NONE

NONE

DUUBLE PRECISION FUNCT ION DJUL (DAY)
REAL*3 DJ DAY . YMOAY

LUGICAL KCTLIST/.FALSE./

IFINOTIST) GO TO 19

NOT1IST=sTRUE,.

OI=24432¢ 1. SDI-YMDAY{SCCI1CC+0+Cu}

10 CJUL=DJIHCAY
KETURN
END
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DJuL
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oJuL
oJuL

DJuL.

DJuUL
DJuL

3¢
ai
32
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" DESCRIPTION

(See GEODYN)
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EQUATR

o

- DESCRIPTION

EQUATR rotates a set of vectors from mean or
true equator and equinox of one epoch to mean or true
- equator and equinox of another epoch,
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NAME EQUATR -~ 1
)
PUaPISE TO RATATE A SET QOF VECTOPS FRM: MEAN OR TRUE EOUATCF
AND EQUINDX 0OF CNE EPOCH TO MEAN OR TRUE FOQUATOR AND
FOUINOX OF ANOTHER ZROCH - :
CALLING SEQUFNCE  CALL EQUATRIX,DINJTINGYDCUT,TOUT,I1EQ.NEQ) ’
SYMPOL  TYPF  DESCRIPTION
X DP INPUT « SET OF VECTDRS TO BE ROTATED
DIN pP INPUT - DAY NUMBER 0 THE CODQDINATES SINCE JAN 0.0
OF THE PEFERENCE YEAR
TIN L INPUT = TYPE OF INBUT
: «TRUZ, = TRUZ COORDINATE SYSTEM
o+FALSE. = MZAN CONRDINATE SYSTEM
Y oP OUTPUT = ROTATED SET OF VECTCRS
poutr  oOP QUTPUT «~ DAY NUMAER 07 CUTPUT VECTOR SFT SINCE
: : ©JAN 0.0 OF THE REFERENCE YEAR
TOUTY L INPUT = TYPF DF OUTPUT
. : -« TRUZW = TrRUD COCRCINATL SYSTOM
«FALSE. = MSARN COCRDINATE S¥YSTEM
" 1EQ 1 INPUT - INDICAYES WHICH MOCMBEOS OF THE SET ARE 1O
BE ROTATED '
NEQ T INPUT - NUMBZR OF MINAFRS OF THE SET TO BE ROTATED
SURRDUT INES USED NUTATE PRECES
COMMIN FLDCKS NDONE
INPUT FILES NONE
OUTPUT FILES NONE
SUBROUYING SQUATRISDINITIN, Y J0UTTOUT,TEN.NEO) EOUA aS
REAL#*S X{5,1):Y{341)+NP(3+343}«T(3):DINCOUT,TEMP EQUA 44
DIMENSINN TEGQLL) EQUA 47
LOGICAL TINWTOUT : Foua &8
Y=2 - : . FOUA aa
IF(.NOT,.TIN) GO TO 10 : : FQUA S0
' M=1 _ : : €EQUA  5si
C DATAIN MATRIX 'TO NUTATE FROM TRUZ TO MZAN OF INPUT EPOCH : FOUA 52
CALL NUTATELIDINSHD{1414+1)} Eaua &2
€ DBTAIN MATRIX Y0 PRECESS FROY INPUT FPDCH TO L1950 EOUA  S4
10 . CALL PRECESIDINWNP{L 142)} . EGQUA S5
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€ CHTAIN MATRIX TD PRECESS FROM NUTPUT ENICH ro 1650 T EQUA B85
CALL PRECESIDOUT NP{ 141,31} ol . : FOUA &7

N= 2 ' Y i £ouh 88
IF(NOTLTIUTY GN TO 20 . , Faua 53

. N=e - : FHUA K3
€ DBTAIN MATRIX TO NUTATE FROM TPRUS TO MEAN OF OUTPUT EPOCH FNUA 61
CALL MUTATE(DNUT NP(14144%)) ' FQUA &2

C TRANSPNSE QUTAUT En0CH PRECESSION AND NUTATION MATDIC‘“S ) ToUA &3
20 0O 30 I=l,3 ; } FOUA 62

Do 30 J=1,3 : - . EOUA 55

0 30 K=3N . . Faua 5F
TEMP=NP(].J+K] _ : ' , EQUA  £7
NP(I1+JeKIZNP{ I, I4K) EaUA €8

30 NP(JsT+KI=TEVP ’ _ - EQUA A9
PO 70 11=1,NEQ i . ce EQUA 70
JI=12a(11) , ' © EQUA  T1
LL={11-1)%81+1 EQUA 72

: DO 40 I=1+3 ' 1 : " FOUA 73
40 Y{l.LL)=X(1,20) : T FOQUA Te

C PDTATF INPUT VECTOR. TO OBTAIN QUTPUT VECTCR , - EQUA 75
ND AO K=M,N . ' FauA 75

DO SO T=(.2 . S : EOUA 77
TO1I=Y(T.LL Y _ . " EQUA T8

S0 Y{I.LL}=0.0D0 : . . EOUA 73
DO 60 I=1,3 . : EQUA B0

DD 60 J=1,3 ’ ) FQUA R}

£0  Y{I.LLISYCTSLLI#NPIT oS0 IETL ) i EQUA z
6 CORTINUE I © EGUA 83
RE TURN _ ’ . . . .FOUA %8s

END ) ’ ’ - - o ' FQUA &S
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GETTAP

'DESCRIPTION

GETTAP obtalns a Jullan date through common block
'CETBLQ and then reads the JPL ephemeris tape one record
at a time. The record containing the information desired
is loaded into common block CETBL3.
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NAKE
PUERGSE

.

CALLING SuCUENCE

GETTAP ~ ] .

READS JPL TAPE CKE RICURD AT A TIME GIVEN A JULIAN

DATE

CALL GETTAP

SUERCUTINES LEED  NONE
CCHMCN DLUCKS CETBL 2 CETBL 3 CZTBLS REC] - RECZ2
: TAPE

INPUT FILES
OUTPLT FILES
RESTRICTIONS

REFERENCE

IN = JPL EPHBEMERIS TAPE

NOAE
NONE
JPL CEVZLCPKENT EPHEMEIRIS NUMEER 19

TECHNICAL REPCRT 32~1131 = CeJs DEVINE
JPLe+ CALIF. INST. OF TECH.s PASADENA, CALIF.

.NOVe 1S, 1967

.

© . 1-262

-

- -
Vit 1

CUMMON/Z/CETEL2/ICW,ICENTIREQLL2) GETT
COAMON/CETALA/TAUILIZQ)sNUTAT( 2241, CKSUM GETT
CUMMUN/ZCETELI/JD1IWwTLAY«JDIFIERRL GETT
COAMIN/KECIARECL(24) GEYT
TCOMMUNZREC2/TEDDY + TYPE L AJCsBUDWSTEP . DUMZ(20) GETY
COMMUON/TAFE/ TN ‘ GETT
REAL. RECZ (2%) GETT
CUUEBLE PRECISION TAB3I,LCJ.JD1.TCAY.JDILIF GETT
EQUIVALZINCE (REC2(1).TEBODY) GEYT
IF(ICucCel) CI=1.CD20 GETT

. IEvkL=Q GETY
JDIF=JCL=~CJ GEYT
IF{JDI +CGELCI+42.30C) GO TO 100 GETT
IF(JD] «GC «CJ} RETURN GETT

. REWIND 1IN i GETTY
RcADC(IN) RECI GETY
READCINY KECZ GETTY
F&AD(INJ TASI JNUTAT +CKELM . GETTY
ICw=2 GETYT
CI=TAS3LL) GETY
JOIF=a01-C) ) GETY
CIF(JOL JGELCI+ELCDT) GD TO 120 GETT
IF{ 301l «GCE «DJ} RETURN GETT
PRINTY 20C +JD1,DJ4IN GETT
PRINT OCCsTADIWNUTAT,CKSUM GETT

. STUP GlaléE GETT
100 REAVCINCERCTLISO) TABZ,NUTATCKSUM GETT
CI=TABS( L) ‘GETT

- -
=

28
29
30
31
32
33
34
3s
36
37
38
39
an
41
a2
43
44
as
46
a7
&
49
5¢
51
52
53
sa
55
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JOIF=401~CJ . . T GETT 55
IF(Jul +GE4DJ+E.3507) GO FO icce o~ . GEYT 57
FETURN , : GETY S&

157 BRINT 2534JD1 0JIN 4 GETT 5S¢
PRINT 353 «TA2Z,NUTAT,CKEUM - . GETT 6%
STuP H13alE GETY 61
200 FURMAT (Y Lyxxg%k (CATA RZICUE STED 2T JULIAN DATE "4y 6G1lE6e%s " SMALLER ¢4 GETY 62
[ *THAN FlR3T DATE P LCL6E.Ce " CN INPUT UNIT'.13) . GETT - 63
250 FUAMAT (* 1¥¥=+2 DATA RECLESTED AT JJULIAN DATE ' ,GlE.?s* GREATER 'y CGETT 64
. PTHAN LAST CATE *+C1CGef OB INPUT UNIT!,133 GETY 65
ACL FORMAT (LFC/(5G23416)) ‘ . : GETT &&
END ‘ , o ‘ - . - GEYTT 67
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MATRIX

DESCRIPTION

MATRIX calls subroutine NUTATE to find the nutation
matrix'for a time specified in the calling sequence. It
“theh multiplies the nutation matrix by another 3x3 matrix
passed in through the calling sequence. |
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HAME MATR X A

. : )
PURBO gE MULTIPLISS FWC 3X3 MAT2ICIS
CALLING SEQUENCE CALL MATRIX(DAY o AeN)

SYM30L  TyRZ JESTRIRY]ON

bayY ne INFUT = TIMT CF NUTATIO MAT 15X

A ‘ bp OUTPUT = PRFODUCT NOF THE TdD HYATRICES

B .bP INPUT = MATOI X TO BT YULTIPLIED DY THT VITATIIN
MATRI X

SUEBIIUTINES USED NUTATE

COMMDON BLDCKS NCONZ

INPUT FILES NCNE

DUTPUY FILFS NGKNE

RESTRICTIONS N ONE

REFERENCE § . NONE
SURSDUTINE MATRIX{DAY, A.5) ' vATE 30
DOUVALE PAECTSICN A(3+3)48B(3,43}1.,CT(3:3).DAY : MaT 21
CALL NUTATE(DAY ,CT) . ' _ UAT> 37
o0 10 1=1,3 ’ . TOMAYR 33
30 §0 J=t,3 MATP =4
"A{T+J)=0.0D0 ’ ) MLTO 35
DO 10 K=1,3 AT 35

10 A(T+J)=ACTL WY 48 (T4 K)XCT{ UK : MATD 37
RETURN MATR 10

END ' o © MATR 30
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MULMAT

DESCRIPTION

(See GEODYN) _ o .
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NUTATE

- "DESCRIPTION

(See GEODYN)
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DESCRIPTION

(See GEODYN)
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READE _

DESCRIPTION

. READE 'interpolates the JPL ephemeris quantities to

find values on the date and time specified in the calling

sequence. It then performs coordinate transformations as

'spec1f1ed in common block CETBLZ and unit transformations
~as specified in common block CETBLI.
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READE

. Page 2 of 7
. : : . ' 30 September

SUBROUTINE REARE(IEDITELC IERR)

© Jebs EKLLLNO MESA SCIENTIFIC CORP., 1965 SEPT 1S

Cele LAWSCH JPL,y 1965 PAR 1T

READ JPL EPHEMINIS AT THE JULIAN EPHZMERTS DATE

GIVeN Y (JIUL4TSEC/8660C.01) » ‘ .

ITcMS CCMMUNICATED THRUUGH THE CALLING SEQUENCE &% w.

Jeu FEFERENCE JUL1AN EPHEMERIS DATE.

Ts5£C SECONDS JF ERPFEMERIS TIME PAST JZD. - *
o ENY COMBINATICN UF VALUES OF JED AND TSEC ’
IS ACCEPTABLE AS LUNG AS (JZD+TS5EC/3640%2.0D7)
IS wlTHIN THE RANGE OF THI £PHEMERIS TAPE
EEINC USED. HOWEVER TC OBTAIN THE
FINEST PJSSIBLE FESOLUTIOUN IN INTEARPOLATION
: THE KUMBER JELD MUST DE AN SXACT MACHINE
MUMBER. F3R EXAMPLE JED CJULD BE A DATE ENDING
SITH 0 OR ¢5 o
IERR ERROR FLAG
€=NU ERROR
1=({JED+TSEC/BEA0NC.D) LESS THAN FIRST DATE
ON TAPE
. Z=({JED+TSEC/BS4CC.DC) GREATER THAN LAST DATE
ON TAPE
2=S0VE fREQ(I) 15 NOT 2,1, OR 2
/=1 CENT IS NOT IN THE RANGE 1 THRU 11
=1Cw IS NOTY 142+ OR 2

% THE FDLwath ITEMS ARE thUT THROUGH CCHMMON *%

™

CCMMUN gL CCK CETBLL *

AU AsUs EXPRESSCD IN DESIKED OUTPUT UNITS

RE EGUATORIAL RADIUS OF EA«#TH IN DESIRED DUTPUT UNITS
h RE }S USEC TO SCALE THE LUNAR EPHEMERIS

TPD DESIRED NUMUER OF TIME UNITS PER DAY

EMRAT EARTH MODN MASS RATIO. SUGGESTED VALUE=31.300

SUGGESTEL VALUES FOR AU AND RE DEPEND UPOR
DESIRSC CUTPUT UNITS AS FCLLOWS s )
FUR OQUTPLT IN EARTH RADII AUS22454.75400122311700. RE =1.D9

- FOR UUTPLT IN KILDMETERS AU=14$59334C.D0y RE =6378.+169DC

FDR_DUTPLT IN A+l AUz=1.C0, FE =64 .,26352271115C35070-5

SET TRPD-2€470.00 FOR VELOCITY IN LINEZEAR UNITS PER SECOND.
SET TPD= 1.09 FOR VELOCITY IN LINEAR UNITS PER DAY

CCHMMIN BLOCK CETULZ2 %
ICw C FLAG INDICATING STATUS OF COMMOM BILOCKS RECZ2 AND CETSL3
1 MEANS NEITHER ELZCKSE CONTAIN VALID DATA
2 MEANS GDTH BLOCKS CCNTAIN VALID DATA
3 MEANS REC2 1S VALID. CCToL3 15 NOT
. LSER MUST SET ICwW=1 BEFUNI INITIAL CALL
ICENTR  SPCCIFIES CENTRAL BODY FOR LDDRDINATE
: TRANSLATION AS FCLLOWS..
1 .MEHC 5 JUP 9 PLUTO .
‘2 VENUS 6 SAT 10 SUN - .

1T 210
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RLEALL
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Co : B - 30 Scptember 1972
) . a
3 EAKTH 7 URANUS 11 MOON | ‘ O~€EQ)
4 MARS B NEH 4Qy D
ke () IRCQ(J) SPECIFIES QUTFUT DJISIRED, FUR o 42{6

EOCY NO« Jo
IREQ(J) =" NO CUTPUT 4
1 POSITICN
e POSITICH AND VELUCITY
J RUKS FHOM 1 TO 1) AS FOLLUWS..

1 MERC 3 JupP 9 PLUTO

2 YENUS & SAT 10 SUNM

3 EARTH 7 URANUS 11 MIUN ;

4 MARS B NEP 12 ERTH-MN-BARYCENTER

. 13 NUTATION
CCMMUN DBLCCK CETOLT =

TAB3 329 OCLLOLE PREC. WORD EUFFER TO ACCUOMODATE JeDs AND EPHEMERIS.

hUTAT 204 SINGLE PRECs WCRD BUFFER TO ACCUMUDATE NUTATION UDATA.
CKSUM 1 SeFe wURD FOR CHECKSUM.
THe FULLO#ING 1TEMS ARE CUTPUT THROUGH COMMUON %%
CCHMMUN BLUECK CETBLA % )
TALDUT{ +» ) PLANEY ARY AND LUNAR DUTPUT,. SCALED AHND
“TRANSLATED WITH RESPECT TO CENTER,
TABOUT {14J) CONTAINS QUTFUT FOR
BODY NODe Jo 1 +LEe J oLCs 12}
THE INDEX 1 IDENTIFIES CUMPONENTS AS FULLOWS.«

1=X 2=Y 3=Z
A4=XDOT 5=YDOT 6=Z00T

NUTHC ) RUTATION QLTPUT
. RUTEV I =DFELTA | NG TITHNE
NUT(2)=DELTA OELICUITY
NUT({3)=TIFVE CENRIVATIVE OF NUT(1]
. MUT(A4)=TINME DERIVATIVE OF NUT(2)
COMMUON" BLOCK CETHLS *
BIVECT( 4 } WORKING ARRAYe COARTENTS ARE INTERPDLATED
AND SCALED BUT NOT TRANSLATEDs 157 INDEX RUNS
OVER XY+ Z2 XCOTA YCOTLZO0T AS [N TAJOQUT
BUT 2NC INPEX 1S5S CIFFERINT AS FOLLOWSe.
EODIES 1 THRU 9 ARE MELIDTEWNTRIC.

1 MERC 5 JuUP 9 PLUTO

2 VENUS 6 SAT 10 MDON REL YO EARTH

3 ERTHMN 7 URANLS 11 ERTHMN REL TO EARTH
4 MARS B8 NEP 12 ERTHMN REL TO MDON

13 SEE &092¢+

THE COMMCKh BLOCK *CETBLS9* IS5 FCR COMMUNICATION
BETWEEN RLEPZ2 AND GETRZS

SUBRUUTINE READE(JECTSEC,IERR)

COMMON /CETBL 1Y AUVRE s TPDEMRAT
CUAMUN/ZCETOLZ/1CWs FCENT 4 IREQ(13)

CUMMOI ZCETOL 2/ TAH3(825) sNUTAT(2C3) +CKSUM
COMMUN/ZETBLAZTABIOUT (6 12 ) NUT (4)

‘COMMUN SCETOLSZ HIVECT( 6413}
CUMMUN/CETBLI #JD1, TDAY ¢ JDIF W 1ERR1

v
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READ
READ
READ
READ

" READ

READ
REAL

195
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REPRODUCIBILITY OF THE -
ORIGINAL PAGE IS POOR_

LUOGICAL WFLAG

INTEOLK KeUGLUI2) WMCENT I }oMICZTHJRTEOUILY. TPOSTLLY W TVEL{LL])

KEAL, NUTAT STe(11) o

DAVdLE PRECTISIUN AU FEWEMEAT » THDy,TABIWDIVECT « TABOUTINUT

CLULLE PRECTISILN JO1.TEAY WJUIF 4 JED

LUJUSLE PRECISICN TSEC,WAT s FACIULZ43),CeTEMP
FAC=1/86400

CATA FAC/)a1S5T4Lr 740747 7an TLD~5

CATA S5TP/ 2as80d 25/

CATA KREG/515+2+6%52443:17 . R

LATA MCENTIZ1S.:15:04E%1E,10,5/ T

CATA ML1/711eT 010011000l 20l 0aCalcoBe3 eI s3400013413:¢1340407

CATA

* 1PUS FOE92924145 420042564303 +362¢31637052441/7

1C

29

24

28

49

¥glvel Z4741194173422T 4281433543850 443,434S7430T741237

JOI=JED

TOAY=TSECIFAC

CALL GETTP

IF(IERRL +NZ. C) GO TO sito . _

IFCICERT «GEs 1 sANDs ICENT «LEs 11}.60 TD 10O

IERK1=4 ’

GO TO 5CCC

COUNT INUE .
SET JREC({}TJ CONTROL INTERPOLATION

DO 20 1I=1,12 .

IFCIREQCI) «GEs 0 +AND,. IREQ(I) «LE. 2} GO TO 29

IEHR1=2

GU TV 50U0C

JrReEW()=1REQCT) :

EARYCENTER FLAG

JREQE3I=IREGL12)

MAXPL=JRECC(L)

BO 24 [=2,1%

FAXPL=NAXCIMAXPL,JREQ{ IV}
MAXEM=MAXI{IREQ(3), IRECLI1]}]
MAXKALL=MAXI(MAXPL MAXEN}
IFCICERT «EQs3+IRGICENRTLEQ.11) €O TO 28
CENTER 1S NOT EARTH OR MDOON
10=MO0ON 4+ 32ERTHMN

JREQ(10)=FAXEM .

JREQL{3)=MEXI (JREQI3 Y4 MAXEM)
JREQ{ICENT) =MAXALL
GO TO 32 :
CENTER IS EARTH UR MOON
1C=MOON +3=ERTHMN
JRED {1 CI=MAXALL '
JREQI3)=MAXPL
JR=Q{LL 1= IREQ(L D)
LUNARS JREC(1D)
IBARY=JHEC(3}3*3
JREG( )15 NO¥W SET
SAVE=C + :
DO 24L LECDY=1411.
1F(JREC(ILODY }) 240,200,840
FFISTHLILCDY) £0.5AVE) GO TO 3 €S
SAVE=S TP (IBGDY)

1272

‘READ

FCAD
READ
READ
RIAL
HEAD
READ
READ
RLAD
READ
READ
READ
RZ AD
RTAD
RCAD
READ
READ
RTAD
RZAD
RIAD
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ

READ
_READ
READ

READ

. READ

READ
READ
READ

"READ

READ
READ

112
113
114
115
116
117
118
119
12%
121
122
123
j2a
125
126
127
1286
129

130

131
132
133
134
135
136
137
138
139
147
141
182
143
144
145
146
147
1ae
149
150
151
152
153
154
155
156
157
158
159
1684
161
162
163
164
165
166
1407



168

11

163
T

167
16%
172
2Cc¢

2¢3

RN RR

204

201

.2G2
205

207

220

222
225
2249

LB B 3K R OB

230

IS
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REPRODUCIR

ILFPY’OF
ORIGINAL PAGE, 15 poop®
TeMP=JUIF sSAVE .

KA=TcMK )
GlLs1)=TEMP-FLOAT{XK) Rl
IF{UlL+11)1¢1 ¢1€54161 P

CUNT 1N -

U241)=1eC7=-U{141)

CU 163 lu=1l.2

LIV )=L{IUL 12Ul TUL1)

WIV2)=(L{IU31=1.07)/¢.00

WlIUs3)=(L{IlUus3)-56.DC) /727402

IF{1bUbLY=1%} 16%.167.220

C=RE

¢O TO L7:Z

C=AU .
- INTERPOLATE 1GODY=}4s2+aee110

IGET 1= IPOS{IDODY )+ KK%ES

IC1=1"

CUNT - TNUE

IF(ULL 41 ))253,2C1,293

1GET2=1GETL+6

LU 2uw LCGET=IGLTI-IGET 2.3

BIVeCT(ICL.12CDY )=

Ce(U(2.1)%(TAB3(IGET )+
U(2.2)%(TABZ(IGET+ 11+
U(2:3)% TABICIGET+ 2) )+
. UCi+1)%(TAB3(IGCT+ 9+
U2 % (TAHICTGETHID) +
U€1: 3% TABZIIGRT4114)) )
ICi=1Ct+1
€O TO 225
1C2=1C1+2

COo 292 1=ICi.1C2
BIVECTI(1,180DY}=C*TABI(IGET!}
IGLTI=IGETL+3
CONTINUE
JREQ({I1BOCYI=JREQ(IBODY }~1
IF(JREQCIECDY )} 250 42404,2C7
JGET1=IVEL(IBCDY)+KK*G
ICl=4
C=C/TPD . ’ ot
G0 TO 2v0
: INTERPOLATE 1000Y=11 NUTATION
C=1.00
IGETI=IPOS{IBODY}+KK*6
1¢1=1 :
IGLT2=IGETL+3
IF(Ull11)223,226,228
DO 230 ICET=ICETI+1GET2,.3
MUTCIC LY =
CR¥{ULZ 1)+ (NUTAT(IGET )+
UC2,:2) ¢ {NUTAT(IGET+ 1)+
» Ul2:3)¢ NUTATC(IGET+Z) )+
UCE+3 32 (NUTATCIGETIEY +
UCL 23 (NUTATLIGET+7) +
UL Ee3)#% NUTAT(IGET+E))) ) .
1Ci=1C1+1 .

[ Y

READ
REZAD
RE AD
READ
READ
REAYD
READ
READ
READ

JRZAD

RCADL
RZAD
READ
READ
READ
READ
READ

"READ

READ
READ
READ
RE AL

" READ

READ
READ
RLCAD
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
RE AD
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
RE AD
READ
RE AD
READ
READ
READ
READ

168

6%
170
171
172
173
174
i7¢
174
177
ira
179
ia®
lel
1232
133
184
185
186
187
198
139
192
191
102
123
194
195
196
137
1%8
199
2ce
201
202
203
294
205
276
207
a2n8
209
210
211
212
213
214
215
216
217
218
219
220
221 .
222
223



KLAULD

Page 6 of 7

G0 TO =23z

22¢ DU 227 I[CET=ICET!I 1GET2,3

T 2al

NUT(ICEI)=C¥NUTAT(IGET) ]
ICl=IC1+1 )

232 CUNTINUC

JREQUIEWCY )=S0 130DY }-1
IF(IRESQGUIEDCDY )Y 267,240,226

. 23€ C=C/TPDL

IGLV1=IVEL(IDCLY }+KK%E
1C1=3 ’
GU TO 22¢

240 CONTINUVE

oo

ann

INTERPOLATIUN 1S FINISHED
RESULTS ARE IN BIVECT( + JAND NUT( )}
. ~ TEST MOCN RIQUEST
"IF(LUNAR ) 472N,4020,4C10
NOTE: +ENMRAT=SARTH MASS/MOCN MASS
SET BIVECT( +11)=ERTHMN CENTVERED AT EARTH
SET BIVECT( +12)=ERTHMN CENTERED AT MOON

4015 KAT=1+CO/(CMRAT+1.D0}

IMAX=LUNAR * 3
DO sGle 1:=1,1MAX
EIVECTLL 4 11 )=RAT*«BIVECT{I 1)

$§716 BIVECTII 12 =-EMRAT *HIVECT(I+11)

302¢

WFLAG= o FALSE »

KCENT=MCSPT(ICENT}

) BEGIN THANSLATION LOOP
CO 41CB  IPODY=1,12

IFCIRSGUIEDDY)) Aa17B,41C8,4024

4224 IMAX=[RLC(ID0DY)I*3

san

c

4028 Kl=180DY

KASE=KCENT+KREQ( 1B0DY)

KI=M1{KASE}

G0 TO (4C32.,4706C.4232,4068,4052,
4C22.6063,4000,4048,305€,
4032.6075,4776,4CA0,4028,
GUEALH088,4038,4C62,403C) 4KASE

KASE=15

KASES1.2:46411

4022 DU 4036 I=1,1IMAX .
4936 TAcOUT (Il ,I800Y)=BIVECT({l.Kl) :

"4040 DO 3044 1:z1.1MHAX

4044

4048 K2=3

4052 L2=11

GO TO 410¢ _
KASE=2,E.18

TABOUT (I . IBCOY)I=0.D0
GO TO 41CE
KASE=4,6

GO TO 41<¢
KASE=5

GO 70 4c&c¢ _
. . - KASE=10 °
Lra2=i2
Kl=100CY
K2=) 3
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"READ

RL-AD
READ
RZAD
READ
READ
READ
READ

- READ

RE AD
READ
READ
READ
READ
RCAD
READ
READ

READ

READ
READ
READ
QEAD
REALDL
READ
READ
READ
READ
READ
READ
READ
READ
READ
KREAD
READ
READ

- READ

READ
READ
RE AD
READ
READ
READ
READ
READ
READ
READ
RE AD
READ
READ
READ
READ
READ
READ

" READ

READ
RLEAD

226
225
FET
227
220
22¢
210
211
232
233
234
235
23e
237
238
235
240
241
242
243
244
245
246
247
248
249
250
2351
252
253
2s4
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
27¢
271
272
273
274
215
27¢
277
278
279



nNOoOoOoO

4764
anee
cr2

4C70

40809

49¢&4

4383

4392

4066
4109
4104
41Ce
50C0

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

GU TU 40S:
KI=3 CENT

LA &4c72 510 1WAX

KASE=19

KASE=T

TAGUUT{1 2 1200Y))==BIVECT(] K1)}

GO TO 41C¢&

K2=KASE=1
GO TO 4ldc

Kl=18U00Y
K2=1CENT
GO TOU s13C

L2=ICERNT

K2=KASE~€ :
IF(WFLAG} GO TO 41¢32
BFLAG= « TRLE

FOR KASE=D
FOR KASES=120

KASE=)2,13

KASE=2D

KASE=16

ﬂlSE=l7o28

~ 1

KLEADL
. Page 7 of 7

30 September 1972

* READ

- READ

BIVECT( +13)135 AN AUXILIARY VECTOR
NEEDED WHEN KASE=G1C. 17418,

BIVECT( +131=CARTH
BIVECT{ +13)=M00N

FOR KASE=17.18 BIVECT(

LU 4066 1=1.1BARY

+ 13} =ERTHMN

BIVECT{Il+133=0BIVECTII+3)=-BIVECT(I L2}

DO 4104 T=1.THAX

TASDUT( I »1300DY)=3IVECTLL K1 }=BIVECT(I.k2}

CUNTINUE
IERR=1ERRF ]
RETURN

END

1.275

CENTERZD AT SUN
CENTERED AT SUN

CENTEREZD AT ICENT

Q4D
RIAD
READ
RIEAD

READ’

READ
READ
RECAD
RECAD
READ
RLEAD
READ
RLAD
READ
READ
READ
READ
HEAD
KREAD
READ
READ
READ
RZAD
READ
READ
READ

READ

READ
READ
READ
READ

2ar
281

202

243 -

Fue
2485
f£55
287
248
2%
23"
291
292
293
274
295
2956
297
298
2ne
3n0
301
3n2
273
ang
ans
305
307
378
3C9
310
d11
312



ROTMAT
Page 1 of 1
30 Scptember 1972

- ROTMAT

DESCRIPTION

(See GEODYN)
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RYMDI
Page 1 of 2
30 September 1972

RYMDI

DESCRIPTION

_ RXMDI separates a six digit number representing a
date in the form YYMMDD into three two digit numbers
representing the year, month, and day.
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NAM:
PUAPUSE

CALL ING SdQuehCT

S¥MoUL TYPFE

YMD 1
¥ I
M 1
[H) - 1

éuaﬁuuylnes LSED
CCHMMON BLOCKS
INPUT FILES
OUTPUT FILES
RESTRICTIONS

REFERLNCES

RYMDI
Page 2 of 2

30 September 1972

RYWD1
TO SEPARATE PACKED SIK-DfE{T CECIMAL UVATES INTOD
TWO~DIGIT YEAR, MINTH, ¥ND DAY

.

CALL RYMCI(YMD.Y .M'.D,

DESCHIPTION

"INPUT - CATE YO EE STPARATED

DUTPUT - TwO-GIGIT YCAR
CUTPUT -~ TWO=-CIGIT MANTH
DUTPUT - TwD-DIGIT DAY
]

NONE

NUNQ

NONE

NONE

NONE

NONE

SUSROUTINE RYMDL (YMD,YeM D)
INTEGEFR YMC,YsM,D

Y=YMD /107200

I=YMDZ 100
. M=I=-Y#10"

D=YVC-Is300

RETURM
END

RYMD
RYMD
RYMD
RYMD
RYNMD
RYHD
RYKD
RYMD

34
35
36
az
38
39
40
41



YMDAY
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30 September 1972

 YMDAY

DESCRIPTION

YMDAY is a real valued DOUBLE PRECISTON function used
to compute from a given date and time the number of days from
~ January 0.0 of a given reference year.
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YMDAY
Page 2 of 2
30 September 1972

NAML _ ¥mDAY .

' o

PUXPOSE . GIVEN A DATL CCMPUTES THE NUMBEK CF DAYS FROM
JAN 0.0 OF THe REFEFTNCE YEAR FOR THE ARC

CALLING STOQUINCE X=YNLAY(IYMD W IHM,SEC)

SYMBOL 1YPZ  CESCRIPTICN

x oP QUTEUT ~ NUMRLFE OF DAYS FROM JAN Ce0 OF THE
REFFRINCE YLAR

. I1YMD ] " INPLYT = CATE IN THEZ FCRN YYMMCC

THY - 1 INPUT = HCUBS ANC MINUTES IN THE FORM HHMH

£EC R IMBUT ~ SECCACS ’

TSUSROUTINTIS LSID  ADDYMD

COMMON BLICKS NEKE
INPLT FILZS NCNE
OUTPLT FILTS NCNE : .

S DOLBLI PRICISICN FURCTICN YMCAY (IYME, IHMSEC) ' YMDA 29
LOGICAL NGTIST : ) YMCA 3G
DATA NOTIST/CALSE ./ ) . YMDA 31
IF(NOT1S7) GO TO 10 : - " ¥MDA 22
NOT}ST=«TRUT . : ' : YMDA 33

T LY={IYMD/10CG0) 100041 QL : o YMOA 36
10 IHMSSIHNELOO ' ; YMDA 35
CALL OTFF{I Y0 s1YMI4IHMSID,IS) IR YMDA 36
YMUAY=BE2CCH{TL+1)+15 ' YMOA 27
YMOAY=( YMOCAY+SEC) /B 64T 4 : o YHMDA 28
RZ TURN . . a3 , . ¥YMDA 3%

END ' : : _ YVDA 40
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1.2.4 ORB1 CONVERSION

INTRODUCTION

o -
The ORB1 CONVERSION program ,is used to convert a
9-track 360 double-precision ORB1 tape to a 7-track 7094

Single-precision‘ORBl tape.

Theimain routine reads in IBM 360 double-precisioh
words and writes on a 7-track. tape the equivalent IBM 7094

.single-precision words.
The subroutine WORD94 does the conversion from the

IBM 360 64-bit'f10ating point format to the IBM 7094 36-bit

floating point format.
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MAIN-ORB1
.+ Page 1 of 2
30 September 1972

A ]
MAIN - ORB1 CONVERSION

DESCRIPTION ' o o,

The main ﬁrogram for ORB1l reads a block, converts each
'double precision word in the block to the IBM 7094 single
precision format using subroutine WORD94, and then outputs
the converted block. This procedure continues until all

. blocks on the input tape have been processed.
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NAMC

PURPLS

SUUKCUTINE USED
CCHNIN BLOCKS
INEUT FILE

- DUTPLT FILE

RESTHICT IONS

PIALINTWVIAD L
Page 2 of 2
30 September 1572

P

MAIN — DRE1 CONVERSIIN
r"_f

‘“TO CONVERT A ¢=TRACK IBM 369 FORMAT DRB1 TAPE Ta

T-TRACK I0OM 7C34 FUHWAT
WURDQ4 -
NONE

i{N - FORTRAN LOGICAL UNIT NUMBER FOR INPUT TAPEL

OUT — FORTRAN LOGICAL UNIT NUMBER FCR OUTPUT TAPE

NONE

" REFERENCES - GSFC CRSBIT TAPE - FOAMAT 1
LOGICAL* L BUF(6,350) : , . . ‘ cR8l 21
REAL*S CELF(350) : _ .. : ~ ‘ORB1 22
INTEGER IR/ 1274.0UT/11/ - . . ' ) . DRBL 23
REAC £ACH RECCRD ‘ : : - . CRBY 2&
10 READ(LINLERND=30) DBUF ' ) . -7 : - DRB1l 25
"CALL WURDSS T1C CONVERT EACH INPUT WwWORD TO QUTPUT FURMAT [s] I} Py
Lo 20 I=1,330 . grRE1 27
20 CALL wCRCSAtDEUF([h.BUF(l.I)) ' o oRB1 28
OLTPUT RECCRC . CRP1 29
-WRITE(CUT.130C) BUF - . - ORrRB1 30
GO TO 10 S - . ORBt 31
ENC FILE OULTPLT TAPE AND TERMINATE , _ ‘ orRB1 32
.30 ENOFILE CLT ORB1 33
~ STOP CREL 34
1¢CC FGRMAT (2121) ORB1 3%

END

ORB}Y 36
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TOWURDY G
Page 1 of 4

30 September 1972
WORD94

DESCRIPTION

A

Subroutine WORD94 converts a word in 64 bit
IBM 360 floating point format to 36 bit IBM 7094 float-
.. ing point format.

.

The order of computation is as follows:

. Bits 8-38 (the fraction) of the 360 word
are extracted and placed in bits 2-31 of
an integral word (NUM}.

¢ . The sign (bit 0) and exponent (bits 1-7)
are extracted and stored as integer.

. 4016 is subtracted from the exponent and
the result multiplied by 4 to change to base
2. '

° Bits 30-28 arc scquentially feStcd for non

zero to obtain a normalization count, N.



., (NUM) is shifted right 4-N bits.

rape & VL4

30 September

N is added to the exponent and the fraction
{

The fraction is then stored six bits at a

~time from the right (bits 76-31, 20-25 into

the output characters”’(6,5...1}.

In 2d character WORD94 stores the low order
3 bits of the exponent and bits 28-30 of

- the fraction.

In the 1st character WORD94 stores the high

"order bits of the exponent and the sign.
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[LAVELY VRt

Page 3 of 4
30 Scptember 1972

NAME WORDS4
PURPLSe "TO CONVERT FROM 269, 54 SIT FURMAT TD 70%4. 36
! N BIT FORMAT (FLOATING FPOINT) -
. s
CALLING SECUENE CALL WORCSS (W360 .WS4a) 4

SYMBOL TYFE

DESCRIPT ION

%30 L] INPUT = 360 DOUSLE PRECISION WORD )
{t) ' :
WS4 L1 OUTPUT ~ 70S4 SINGLE PRECISION WORD

SUEKGUTINES LSED  NINE

CCMMON BLOCKS NONE

INFUT FILES NONE

OUTPUT FILES NONE

RESTRICT 1ONS NONE ' ‘ | S

REFEKENCES

SUSROUTINE wOBNQAlwI&r [Loa)

” -

I8M 360 AND 70%4 PRINCIPLES OF OPZRATION MANUALS

" wpnap’

LOGICAL*®1 W3SC(B) w94 €D L1{4) L %DRD
CEOUIVALERCE (L1.INYo{L1(&),L) WORD

C BIT CONTAINS £LL INTEGER PCWERS OF 2 wHICH FIT IN I*4 WORD wORD
" INTEGER EIT(32)/Z0C0CN0U1,2097C06002,200309C044200002008, WORD

. ) ZN0000C1I0,ZC0ICN022.Z036E0240,200CCR0A0, WORD

. 2000C010042CCCC0250,20C3C0400,290500800, WORD

. ZCO0CI0C0+Z0CCCaC00,42CC087C0.220CIB000, WORD

. ZCOO0INCCO25C20060.200029CN0,2CC085000, WORD

. ZO0100CCO,Z0C2C0NCT 20400000 ZCOB0C 300, wORD

. Z0100CCC0,2020C0503,204000000,203000000 ¥ORD

o Z100000C +22CCCO0004+Za000C000,2B000C0000/ WORD

€ EXTRACT MANTISSA (FRACT IDONAL PART) WORD
IN=0 WORD
L=w360(5} #WORD

‘WUMS INAG WORD
L=w360(4) WORD
BUMSNUMSE [MBIT(7) NORD
L=w360(3) ' WORD
NUMZNUNM+ IR«BLIT(15) wORD
L=N360(2) WORD
NUM=NUM+ IN*2LT(23) YORD

C EXIRACT SIGN BIT ¥ORD
L=w360(1) wORD
ISGN=INZEIT(B) WORD

C EXTRACT EXFORENT , : wWORD
IEXP={ IN=ISGN*DIT(8)-BIT(E)I*«BIT(3)} WORD

g ) - ‘ WORD

* TESY FOR 2ERC WORD . WORD
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32
a3
34
35
36
37
3s
39
40
a1
42
43
a4
45
46
a7
AB
49
50
51
52
53
54
55
56
57
S8



IF(1EXP.CT4C) GO TO 19
1EXP=0
NUM=C

Page 4 of 4

r3

- OF THE
- onopUCIBILITY: OF
%ﬁé}mm PAGE 18 POOR

-

C ADJULT EXPCNERT FOR BINARY NORMALIZATION INSTE}D OF HEX NOKMALIZATION

n

23

C SHIFT MANTISEA TO ACCDUhT FOR N)RM#LIZATION ] ,

2

CO 20 I=1.:3

I.F(NU“QCC-H[T‘31-I)JUPvIExanOIO} Gy TO 30

IEXP=ICXF~1
A=N+1

AUM=NUNZB1T(4 -N)

C QUTPLT 7C24 WANTISSA

DO 40 1=1.5

© L EN=NUM

4C
C PUT

€ INSERT HIGH

C ALL

w9&(7-1)=L
AUM=NUM/EILIT(T)

LOW GROER THREE BITS OF EXPONEhT I wiTH FIRST 3 BITS OF MANTISSA

IEXP=1EXF+1SGNEBIT({9)
INSIN+TEXF*EI T4}
wGalz)=L

INSIEXF/EIT(4)
"S4l(1)=

CUNE

RETURN

END

CRDER AITS OF EXPONENT AND SIGN
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wORD
| Jeitiv)
wORD
wORL
2 ORD
wORD
WORD
wORD
wonRo
wWORD
wWORD
wWORD
wORD
wORD
WORL
WORD
WORD
wWORD
®ORD
WORD
wORD
WORD
wORD
WORD
wORD



1.2.5 TDIF TABLE GENLERATOR
INTRODUCTION

The TDIF TABLE GENERATOR gencrates tabular differences
between time systems A.1 and UT1. It ,reads as input the
differences between systems UT1 and, UTC which are obtained
from B.I.H. Using the differences between A.1 and UTC
computed by subroutine TDIT in conjunction with the dif--
ference between UT1 and UTC, the TDIF TABLE GENERATOR
computes the differences between A.1 and UT1.

. Continual maintenance 1is required to keep these
tables up-to-date.
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COMMON BLOCKS

SUBROUTINE CROSS REFERENCE CHARY

-CALLING ROUTINES

.

z | o |w |8
< o k
= = 12 | &

K

z | DIFF %)

5

S | puuL

=]

- TDIE

.| ympay o

*DJUL IS AN ENTRY POINT IN DPFCT.

COMMON BLOCK CROSS REFERENCE CHART

ROUTINES
<
=
8
¥ - %
= 8 Q w 1 0O
< 3 & = ™) =
= @0 a Q - >
CONSTS Ol O
CSTHET O
CTIME O )
INITBK O Q %)
MONTHS O R
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MAIN-TDIGEN
- Page 1 of 2
30 September 1972

 MAIN-TDEGEN

DESCRIPTION

The MAIN routine reads the UT1-UTC time differences
and uses subroutine TDIF to obtain the A.1-UTC differences.
Then MAIN subtracts these differences [(A.1-UTC) - (UT1-UTC)]
to obtain the time differences between systems A.1 and UT1
(A.1-UT1).
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BEPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

NAME MAIN - TOFGEN

PURPUSE COMPUTES TIME D] FFERE
SUERLUTINLS LEED LJUL TIF

COMMUN dLUCKS CTIME INITRK
IﬁFUT FILE

5 = CARD INPUY
CuTPLY FILES 6 =~ PRINTER
7 = PUNCIES CARDS

RESTRICT IUNS NONE

REFERENCES . NONE

REAL*8 YNLAY,CAY,.DJUL.CJ
EIMENSIDN ALUTI(LICSO)
COMMON/CTIMEACUM(22) 4,1 YREF
COMMCN/INITBK/NOTISTI(ST)
Bu & 1514587
5 KOTISTCI }=0 :
IYREF=b6
. hUM=D
IM=D
. SEC=D -
10 READ(54+10C2,END=1CC) TYMD.UTIUTC
CAY=YMCAY{IYMDJIHM, SEC)
ALUTC=TOIF(4,3,CAY}
TALUTLI=TCIF(4+1,.,DAY)
ANUMSNUNME L
CJ=DJULLL 2Y)
ALUTL{NUNV)ISAIUTC~-UTIUTC
IF{MOD (NUNM,SC1+EQel ) PRINT 2300
IFCHMOD(NUFSY WEDL1} PRINT 20085

M f

Page 2 of 2

30 Scptember 1972

HCES BERZWECZN Ael AND WUTIL

YMDAY

PRINT 201CilYMDs IHM s SECDJoAIUTC,UTIUTCL,AIUTI{NUM),TALUTL

co 10 1o

100 PUNCH 300G, (AlUTltI).I-l NUM)
PRINT 3CCC (A:uTl(I).I—l NUM )
S5TuP 41

1000 FORMAT (IE F1G +5}

2060 FORMAT{ ' LYYMMCD HHMM 58,555S

. CAL-UTL 34X 'ALl=-UTL TDIFt)
2CC5 FORMAT([1X)

JULIAN

Al-UTC

uTi=-uUrcC

2010 FORMAT (1 X415, 15:.FBa8+2X, Fll.I-ZX.F7.4‘.F9.4.F3.4'3F11-4)
300 FURMAT (S X yiHe 31X 1 F2e8 4 1Hs +FTedslHF7. 4.1H..F7.4.1H..

.' F,.4 1!"0|F7-4|]H.'F7‘4'1H‘.F7.4
END

‘lHl,

-

TOEG
TDFG
TOFG
TDFG
10FG
TDFG
TOFG
TDFG
TOFG
10FG
TOFG
TDFG
TOFG
TDFG
TDFG
YDFG
TDFG
TOFG
TDFG
TOFG
TOFG
TDFG
TDFG
TOFG
TDFG.
TDFG
YDFG
1DFG
1DFG
TOFG
TDFG
TOFG

21
22
23
24
25
26
27
28
29
30
3
3z
a3
34
3s
36
37
as
39
40
41
42
43
44
45
46
a7
48
49
50

51

52



TDIF
Page 1 of 1
30 Scptember 1972

TDIF

DESCRIPTION

(See GEODYN)
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BLOCK DATA

Page 1 of 2

: ‘ 30 September 1972
BLOCK_ DATA '

- DESCRIPTION

The block data routine initializes values for

®, 27, and the conversion factors for converting degrees

to radians and arc seconds to radians. It also gives

the day number of the first day of each month in a regular

year and in a leap year starting from Jan. 0.0 of that
year.
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BLOCK DATA
Page 2 of 2

.

. OF THE .
REPRODUCIBILITY OF |
N IGINAL PAGE IS POOR o

KAME ~ BLOCK DATA ] o

. . r
PUKPUSE DATA INMITIALIZING OF P1l, 2%f |4 CCHNVERSICN FACTOR
OF DEGR{ES TD RACIANS, CONVIERSIUN FACTOR OF ARC
- SECDNDS TO FADIANS. AND THE OAY NUMBLER OF THE
FIRST DAY OF EACH MONTH [N A YEAR

COMMLN BLOCK MONTH L

- ELOCK .CATS
IMPLICIT REAL*B (A~H,0—~Z1}
- COMMUONZCCNSTS /P, TwORPI (LDRAD. DR SEC
CUMMOCRNZMCPTHS /MDNTH{ 2E )
CATA Pl/Z14&15C265352327C32007,
. TWORIZE L2031LE3DTITSTECADD/
. DRALCY/Z 2 C174332G25199432%€60D27
ORSEC/ 4348136811 0S53ED-57
BATA MUCNTF/C0e2314528C1 4121 415245182421 3:24L42T7843335+3354306
. 031 45935GCG 412041515181 :212+243+4273030464336,3637
END ‘ .
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eLoc
BLOC
aLoc
gLoc
oLOC
BLOC
gLac
BLOC
aLoc
aLoc

2L.0C

13

14
15
16
17
18
19
2¢c
21
22
23



DIFF
Page 1 of 1
30 September 1972

DIET .

DESCRIPTION

(See GEODYN)

1-295



DPECT .
Page 1 of 1
30 September 1972

DPFCT

 DESCRIPTION

(See GEODYN)
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YMDAY
Page 1 of 1
30 Scptember 1972

YMDAY

DESCRIPTION.

. (See GEODYN)
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SECTION 2.0

'OPERATIONS DESCRIPTION OF GLEODYN
. SUPPORT TPROGRAMS,

K |
’

2.1 GEODYN ANALYSES AND GRAPHICS SUPPORT PROGRAMS

The GEODYNAnalyses and Graphics'Suﬁport Prograns
constitute an integral part of the GEODYN System. Included
within this set of programs are the following:

. &  DELTA - DELTA computes, prints and plots satellite
trajectory differences.

¢  GEORGE - GEORGE performs a linear régreésion-
analysis on GEODYN residuals. ' ‘

o  GROUNDTRACK - GROUNDTRACK plots subsatellite
groundtracks used for analysis of tracking station-
'_satellite pass geometric relationships.

® ‘WRDC SC4020 PLOT PACKAGE - The Plot Package is
a group of subroutines that may be used to generate
plots. '

| The operation of the programs DELTA, GEORGE, and
' GROUNDTRACh will be described in the following pages of this
section.

N
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2.1.1 DELTA

DELTA is a GEODYN support program which reads
.satellite trajectory tapes written by GEODYN and computes,
prints and plots orbital differcncesy DELTA rcads
inertial Cartesian coordinates and’ computes trajectory
differences in the more physically meaningful radial,
‘cross track, and-along track directions. Optional

output from DELTA is a plot of these trajectory differences.
By calling WRDC SC4020 PLOT PACKAGE subroutines, DELTA
will plot these differences on the printer and/or will
write an SC4020 Plotter Driver Tape which may be used
to obtain microfilm and/or hard copy plots of the
DELTA trajectory differences from the SC4020 plotter.

The following pages will describe in detail the
setup and operation of the DELTA support program of the
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2.1.1.1 DELTA Input Cards

The entire card input to DELTA consists of four cards
per case with no limit on thc number of cases. The four
- cards input to DLLTA consist of thc DELTA Option Card and
three title cards. Thesc cards drp dcscrlbed below.

1. The DELTA Option Card

COLUMNS FORMAT DESCRIPTION
1-2 12 Change of unit for first satellite
trajectory tape (default is 21 or that
‘value used by the previous case).

3-4 7 12 Change of unit for second satellite
trajectory tape (default is 22 or that
value used by the previous case].

5 . L1 T- Plot recquested., F or blank--no
' plot requested.

6 _ 11 Request for type of output
' . 1 = microfilm
2 = hérdcopy
4 = printer

Any combination of the above may be used
‘by simple summation. {Default is 7).

7 I1 =1 Specifies that the input tapes are
' ~ ORB1 tapes. (Default is RV tapes)

' 8-9 12 fﬁ} Plots every point
=]
#n' Plots cvery nth point,
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COLUMNS
10

11-22

23-34

35-46

FORMAT
I1

F12.6

. F12.6

F12.6

DESCRIPTION

.#0 Specifies ‘that another case will

follow. _
=0 This is the last case.

Y-scale uppefﬁlﬁmit for plots. A

2
suitable default value will be used
if no value is input here.

Y-scale lower limit for plots. A
suitable default value will be used if

no value is input here.

Y-scale divisions interval. A suit-
able default value will be used if

no value is input here. If a value

is input here DELTA will assume that
values also have been input in columns

11-22 and 23-34.

The DELTA Title Cards

" Any information may be punched on these title cards

“in columns 1-56.

Information punched on these cards will

appear on the first frame of all plots for this case. These
cards should be present only wien plotting is requested.

- —_——
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2.1.1.2 DELTA Job Control Lanpuago and llardware and Software
Restrlctlons

2.1.1{2.1 Job Control Language
. *
The DELTA program may be cxeauted by use of the LINKGO

procedure as follows:

// EXEC LINKGO,REGION,GO=250K
//LINK.SYSLIN DD *

INCLUDE LOADLIB(ZCTVMDEL)

INCLUDE LOADLIB(ZCRGWTYP)

ENTRY: MAIN )

/*

//GO.FT20F001 DD LABEL=(,BLP),UNIT=2400-7,

/{ DCB=(RECFM=FB,LRECL=6,BLKSIZE=4092,DEN=1),.
// VOL=SER=PLOT2 | _
//GO.FT21F001 DD UNIT=2400-9,VOL=SER=RVTAP1,
// DCB=(RECFM=VBS,LRECL=72,BLKSIZE=7204),
// LABEL=(,BLP)
//GO.FT22F001 DD UNIT=2400-9,VOL=SER=RVTAPZ,
// DCB=(RECFM=VBS,LRECL=72,BLKSIZE=7204),
// LABEL=(,BLP)
//GO.DATAS DD #

<<<The DELTA Input Cards go here.<<<
/%

Unit 20 is uscd for output of the SC4020 Plotter Driver
tape. ‘ ' i

‘Units 21 and 22' and any other units which the user

wishes to specify are used for input of RV tapcs and/or ORB1
tapcb.
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2.1.1.2.2 Hardware and Software Restrictions

DELTA rcquires1an IBM 360 computer with a minimum
of 250K bytes of user accessable corc, two 9 track tape
‘drives, one 7 track tape drive, one card reader . and one

R

high speed printer.

4

The current DELTA progrém is executable under
versions 14, 16, and 18 of the IBM 360 operating system.

‘The compllatlon of DELTA requires .an IBM FORTRAN
IV Level G compiler,

" There are mo DELTA software or hardware restrictions
other than that the above mentioned hardware and software

- be available and working properly.
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2,1.1.3 DELTA Example Job

The example job for DELTA is included with Example
Three for GEODYN in scction 4.3 of Volume 3. Shown in
this example is the normal mode of opgration for the
DELTA program. However, as shown in,section 2.1.1.2.1,
tape input may also be used for DELTA rather than concaten-
ating the DELTA execution with a GEODYN execution.

.
L4
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2.1.1.4 DELTA Error Messages

There are no DELTA error messages other than those
which may be printed by the WRDC SC4020 PLOT PACKAGE.

‘These messages are described in section 2 1.4 of thlS doc-

-~
ument. ,



+2.1.2 GEORGE

GEORGE is a GEODYN support program which reads
a Binary Residual tape written by GEODYN and using the
information obtained from this taye performs statistical
linear regression computations to dectermine tracking
instrument zero-set biases and timing biases in the .
GEODYN residuals. Optional output from GEORGE is a
residual plot which may be obtained on the printer
and/or a WRDC SC4020 Plotter Driver tape from which may
be obtained miérofilm_and/or hard copy plots of the
GEODYN residuals. To perform such plotting functions,
GEORGE calls subroutines in the WRDC SC4020 PLOT PACKAGE.

The following pages will describe in detail the
setup and operation of the GEORGE support program of the
GEODYN System,



2.1.2,1 GEORGE Input Cards

Specific functions of the GEORGE program may be
rcquested by input cards. The GEORGE Input Cards are

separated into two categories: ,
o f
r

° GEORGE Mandatory Cards - thesec are
| cards. that must be present for each case.

® GEORGE Option Cards = these are cards

that as the name implies are optional.

A set of these cards will define a case. More than
one case may be present.

Thls section of the manual describes the format
and usage of the GEORGE Input Cards.
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-MEASUREMENT CARD*

C BAND NWALIS

000000
LEENENIF
11111

goo0g0D A¢66000H

Ny sess s v num X
111141 GIRRRR R

222212

222222 1222122
31333

33333) 1133333

44444¢

555555

GEBE6C

11111%

EBBBRE

589995
123 ¢5

4

COLUMNS FORMAT DESCRIPTION
1-6 Ab | Alphanumeric measurement type, left
adjusted in field. Measurement types
: : are: ' RT ASC, R RATE, X ANGL, RANGE,
-  ALPHA, AZMUTH.

11-16 “A6 Alphanumeric network name, left adjusted
in field. - Network names are: STADAN,
DOPLER, USAF, C BAND, SECOR, USC+GS,
SPEOPT INTERL, SAO.
.21-26 ~ A6 Alphanumeric station name.
Notes: * One Measurement Card is mandatof?'for each case.
The mcasurement type must be specified.

. The network and station name are optional. If left
blank, all networks and stations will be analyzed,
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OPTION CARD
EL CUT

oceoao gooodcoQoe
L yase URHEPRIAVRIRIET RN
111141 1111111114
222222 22222222121
133313 3333333333

d44444 1444444444

555555585530
bEEEEEEEED
Trirrrild

ngageegansss

. COLUMNS FORMAT DESCRIPTION ]
1-6 A6 The word "EL CUT" requests that data
-+ elevation cutoff be made.
11-20 _ F10.5 Desired data clevation cutoff angle.
2-12



JHISTGM

0oooo

1334
1ii14

22222

33333
il 444444
316555550

166666

= ERRERRI
1888839

{99999

2. 485

"COLUMNS

1-6

11-20

600000000 ¢

[RIRFRE NIRRT

tt111 1t
222222212212
133333353
1444444444
385559555
GEGEEE6666

TrII1101

852806886

955928893

[ xR ]

FORMAT
A6

F10.5

OPTION CARD
HISTGM

DESCRIPTION
The word "HISTGM'" requests that histogram

plots be made.

il

i
S

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

Histograms of residuals.

Histogfams of residual ratios to
sigma. _

Histograms of residuals plus a final
histogram of all residuals.

Histograms of residual ratios to sigma
plus a final histogram of all residual
ratios to sigma. '
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OPTION CARD
PLOT

aoeonoceeo0c

PRI ISR T 1 KD X

Trititritti

FE W RN
111111

2222222222

222222

3333333333

444444444¢
5555555555
BLEGSGGELE
111111717197
3Begcsgese

2995998499¢

AT IR TR 18 S

COLUMNS FORMAT DESCRIPTION .
1-4 A4 The word '"PLOT" requests that plots of
' analysis be made.

11-20 F10.5 =0. Printer‘plots only.

=1, Printer plots and SC4020 Plotter
Driver tapé.

2-114
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OPTION CARD
REJECT

100.

400000000C
HIRrAFRENERN b N1

IREEEEERER
2222222223
333133333122
44444444684
5555555554

G6GE6666C6

11111111173

388888808¢

15389599¢89¢

SRR LRI P L B

COLUMNS FORMAT DESCRIPTION

1-6 A6 The word "REJECT" requests data editing,
11-20 F10.5  Value of the rejection criterion.
REPRODUCIBILITY OF HR -
ORIGINAL PAGE IS POOR. ..

15
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OPTION TERMINATION CARD* . £
. DATA ‘ ' |

re

COLUMNS FORMAT DESCRIPTION
1-4 A4 The word "DATA" $ignifies the end of
- - the option cards.

L

- Note: Termination Card - This card must always be present,
' even if no option cards are used.
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CASE TERMINATION CARD*

coooon

123454

Tititd

2222212

3333233

§44444

COLUMNS FORMAT DESCRIPTION

.

1-4 , A4 The word "LAST" appearing here indicates
. that this is the last case. If left
’ blank this card indicates that another
case will follow.

Note: *CASE TERMINATION CARD - This card must always be present
to terminate each case. : :
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2,1.2,2 GEORGE Job Control Language and Hardware and Software
"Restrictions

2.1.2.2.1 Job Control Language

a7

} :
‘The GLEORGE program may be executed by use of the LINKGO

procedure as follows:

// EXEC LINKGO,REGION.GO=525K

*. //LINK.SYSLIN DD *

INCLUDE LOADLIB(ZCMLDGRG)

INCLUDE LOADLIB(ZCRGWTYP)

ENTRY MAIN
/*
//GO.FT15F001 DD.UNIT=2400-9,VOL=SER=BRESID,
// DCB={(RECFM=VBS,LRECL=80,BLKSIZE=3204),
// LABEL=(,BLP) o
//GO.FT20F001 DD LABEL=(,BLP),UNIT=2400-7,
// DCB=(DEN=1,RECFM=FB,LRECL=6,BLKSIZE=4092),
// VOL=SER=PLOT1

//GO.DATAS DD *

The GEORGE Input Card deck goes here.

e
Unit 15 is used to input the Binary Residual Tape. .
Unit 20 is used for output of the SC4020 Plotter
Driver tape. ' '

2.1.2.2.2  Hardware and Software Restrictions

GEORGE requires a large scale IBM 360 computer with a
minimum of 525K bytes of user accessable core, one 9 track tape
drive, onc 7 track tape drive, onc card reader and one high
speed printer. B



The current GEORGL program is cxecutable under version
18 of the IBM 360 operating systecm.

The compilation of GEORGE requires an IBM FORTRAN IV
Level G compiler. ~7

r

There are no GEORGE software or hardware restrictions
other than that the above mentioned hardware and software be

available and working properly.
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. 2,1,2,3 GEORGE Example Job

The example job for GEORGE is included with Example
Two for GEODYN in Volume 3, Scction 4.2, Shown in this
example is the normal mode of operation for the GLORGE
program. However, as shown in Sectlon 2.2.2. 1, tape input .
may also be used for GEORGE rather thdn concatenating the
GEORGE exccution with a GEODYN execuylon
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2.1.2.4 GEORGE Error Mcssagces

In addition to thosc crror messages that may be printed.
by the WRDC SC4020 PLOT PACKAGE the following error messages
may be printed during the execution oiffthe GEORGE program.

y r
a) ILLEGAL MEASUREMENT TYPE--SKIPPING TO NEXT CASE
b) ILLEGAL NETWORK NAME--SKIPPING TO NLEXT CASE

c) ILLEGAL OPTION CARD--
REMAINING OPTIONS IGNORED--SKIPPING TO DATA

d) NO DATA OF THE TYPE SPECIFIED FOUND--SKIPPING
TO NEXT CASE '

e)  TOO MANY OBSERVATIONS--REMAINDER IGNORED

With the exception of error e all of these messages are

self-explanatory.
e}  The GEORGE program will process a maximum of

4000 observations per case. Observations in
~ excess of 4000 will be ignored. |

21
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2.1.3 GROUNDTRACK

GROUNDTRACK is a GEODYN support program which
‘Teads a subsatellite groundtrack tape written by

- GEODYN and plots, using the WRDC SC4020 PLOT PACKAGE, the
geometry of satellite passcs acros: the stations

tracking the satellite. Only thosc passes on which
tracking data is taken are written on the groundtrack
tape. Plots from GROUNDTRACK may be obtained on the
printer and/or an SC4020 Plotter Driver tape.

The following pages will describe in detail the

setup and operation of the GROUNDTRACK support program
of the GEODYN Systen,
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2.1.3.1 GROUNDTRACK Input Cards

Specific functions of the GROUNDTRACK program may
be requested by cards. The GROUNDTRACK Input Cards are

separated into two catepories: o~
.

0 GROUNDTRACK Mandatory Cards -- these are cards
‘that must be present for each case. :

©  GROUNDTRACK Option Cards -- these arc cards
that, as the name implics, are optional.

‘A set of these cards will define a case. More than
one case may be present.

This section of the manual describes the format and
usage of the GROUNDTRACK Input Cards.
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STATION POSITION CARDS

COLUMNS - FORMAT DESCRIPTION

1-6 Ab Station name. .y

7-10 14 Station numbcev.

11 - Al Sign of Latitude
12-13 I2 Degrees Station ‘
14-15 12 Minutes » Geodetic : ¢
16-25 'F10.5 Seconds Latitude
26-28 13 . Degrees Station

- 29-30 12 Minutes East A

31-40. Fl0.5 Seconds Longitude

41-50 F10.5 Station height in meters. h
Note : Station position cards arc mandatory for all stations

for which plotting is reéquested. A maximum of 10
stations is permitted per case.
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STATION POSITION
TERMINATION CARD

go000OQ
R RN

tittn

222222

333333

444444

B6B6HE
11T
ggassed

8588
1234

[ERT-]
n ey

- COLUMNS PQRMAT DESCRIPTION
1-3 A3 The word "END" specified here indicates

the end of the Station Position cards
for the case.

This card must be present.



1315,

3000000000
MRBUBE g, 19
Pttty
2222222227

33333313332

285,

GUOGBUUGGGDUUOOUDUDGOGOUO0DQGDGDUUUUUGODUOUOUOODGC
Hnnuzﬁnnn:nnnunxnunuuuuuaﬂunwﬂmnnyuuﬂﬁﬂnnuunuuﬂﬁﬁr
lFIll]]lIillllllIlllllIIIILIlll]ll]lllll1lITlllll1
2222222222222222222222?222222222222?2222222222222ﬁ

3333333333333333333333333333333333333333333333333

" OPTION CARD
GRDSLET

S f -

6. 60, , 30. 6.

4f444 4#44444444444444444444444444444444444444444444444
25557 ¢5555555555555535555555555555555555555555555
6BCE6E ﬁssssnasaassssﬁssssssuoazssasaesssesacsssnssssssesssssssees
111713 777?7?77r777777}?7777777777:77177?7117177777717777?7?17?77;
$388¢e¢ BBBHeBB&EEEESB&SSBE&B&BBBB:BI5nscaaﬂsaﬁ88&888830?88888388c6
yoagag¢e 19959959959559939859999595599?ﬂQSBGSUDBQQHSHBSBSBQQSSSQ59995
LRI O LRI L I T R T RN MNBXINK N 32}321.‘;'25:’!5.‘9(‘ EE L P P ’..73'.".‘55355!55[55!!1. ST EIRIES € g gt 5 s
COLUMNS FORMAT DESCRIPTION |
- 1-6 A6 The word "GRDSET" specified here indicates :
| that this card will specify the grid
parameters, If this card is not pre-
sent, GROUNDTRACK will Compute appro-
Priate grid limits,
11-2¢ F10.5 Maximum longitude west of station.
21-30 F10.5 Minimum longitude east of station.
31-40 F10.5 Number of longitudinal grid intervals,
. 41-50 F10.5 Minimum latitude.
51-60 F10.5 Maximum latitude.
61-70 F10.5 Number of latitudinal grid intervals.,



OPTION CARD
LNDPLT

LNDPLT

00000
17248y
1114

2212122

131312

444444

35555

~ COLUMNS FORMAT ~ DESCRIPTION

1-6 A6 - The word "LNDPLT" specified here indicates
the plot is to be superimposed over the
land contour plot for the region of the
earth specified,
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OPTION CARD.
PLOTS

PLOTS

e00000
1T1 ¢85
IRRRRERYS

poeCo0000GC:

ERRR NI RN L
REEREERR
1222272} 2222272212
31333323 133333333

4464444 144444444

S555550 i diss555555%8

EBEE6C 665G6BGGE

TITITNE HEREEEEN NN

8B8EGE GBEBBBBAE

93999%349¢

LRaRS I D LS8 L P I

9495
121

-~ o

3
3

ey

COLUMNS FORMAT DESCRIPTION _
1-5 A5 The word "PLOTS" specified here indicates
o - that groundtrack plots are requested with
. _ the option specified on this card.
11-20 , ‘F10.5 =0. Printer plots only.

=1. Printer plots and an SC4020 Plotter
Driver tape.
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2222122

333333

444444

666606

111117

COLUMNS
1-4

11-20
21-30
31-40

41-50

680412,

goeoogoQoe
TRTRERTRIR LRI RERS
Frititritt
222222221212
33333333133
4444404444
5559555559
666666666¢C
11111111113
LRINEE N R R

904959754994

AREE RTRLRIRT

PN

FORMAT

A4

F10.5
F10.5
F10.5

F10.5

120000.

0000000000
AN HHBNENIINY
IRRRERRERN
2222222222
1333333333
14444444644
3555555555
656666666
11717171177
300086833¢

9999899962

that the groundtrack plot times will be
specified on this card. '

HDNANGHBIN G

OPTICON CARD

TIMEL

680415,

200000000¢
PRAMUHBLNNS
ERRERRERE
2222222222
11333333312
$444444444
5555555555
5656666663
IRS R RRERE]
368686888B¢

1906899972 ¢

DESCRIPTION
The word "TIME" specified here indicates

2-29
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210000 1

2

GOOGRODODDD
AP ML A e
IRREREERERIE
??22222212
33333331333
1444354482
5555555555
GHEELGHGEBRT

Trrrriar

.....

Start date in YYMMDD.
Start time in HHMM.
Stop date in YYMMDD.

Stop time in HHMM.




OPTION TERMINATION CARD?*
DATA

COLUMNS  FORMAT DESCRIPTION

1-4 . A4 The word "DATA" specified here indicates

the end of the optional GROUNDTRACK
Input Cards. '

Noté: *OPTION TERMINATION CARD--This card must always be
present for each arc. '
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CASE TERMINATION CARD*

{LAST

Goonero
12343
AREE RN
222222
333313

444444

COLUMNS FORMAT DESCRIPTION

1-4 A4 The word "LAST" appearing here indicates
| that this is the last case. If left

blank this card indicates that another
'case will follow.

Note: *CASE TERMINATION CARD~-Thls card must always be presenL
to terminate each case. '
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2.1.3.2 GROUVDIRACR Job Control Language.and Haldwalo
- ~and Softwarc Restrictions ' ‘

2.1.3.2.1  J0b Control Language

: N

The GROUNDTRACK program may Be executed by use of the
-LINKGO procadure as follows:

// EXEC LINKGO,REGION.GO=500K
//LINK.SYSLIN DD *#

INCLUDE LOADLIB(ZCMLDGRK) .

INCLUDE LOADLIB(ZCRJGWRL) o
INCLUDE LOADLIB{ZCRGNTYP)

ENTRY MAIN
/&
//GO.FT11T001 DD UNIT=2400-9,VOL=SER=GTRACK
// DCB= (RECFM=FB,LRECL=80,BLKSTZE=3200),
// LABEL=(,BLP) |
//GO.FT20F001 DD UNIT=2400-7,LABEL=(,BLP),
// DCB=(DEN=1,RECFM=FB,LRECL=6,BLKST2E=4092),
// VOL=SER=PLOT3

//GO.DATAS DD *

The GROUNDTRACK Input Card deck goes here.
/*
‘Unit 11 is used for input of the gropndtfack tape.
Unit 20 is used for output of the SC4020 Plotter Driver
tape. ' ' '

2.1.3.2.2 Hardware and Software Restrictions

GROUNﬁTRACK requires a large scale IBM 360 computer
with a minimum of 500K bytes of user accessable core, one &
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track tape Jdrive, one 7 track tape drive, one card rcader and

one high spced printer.

, The current GROUNDTRACK program is executable under
version 18 of the IBM 360 opcrating system. |
R
. , |
The compilation of GROUNDTRACK requires an IBM FORTRAN
IV Level G compiler. '

There are no GROUNDTRACK software or hardware restrictions

other than that the above mentioned hardware and software be

available and working properly.
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2.1.3.3 GROUNDTRACK Examplec Job

The Qidmple job for GROUNDTRACK is included with
Example One for GEODYN in Section 4.1 of Volume 3.

. Shown in this example is the normal mBde of operation

for the GROUNDTRACK program. Howcve?, as shown in Section
-+ 2.1.3.2.1, tape input may also be used for GROUNDTRACK
rather than concatenating the GROUNDTRACK exccution with -
a GEODYN execution. |
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2,1.3.4 GROUNDTRACK Error Messages

In addition to those error messages that may be printed
~ by the WRDC SC4020 PLOT PACKAGE the following error message
may be printcd during the execution of,the GROUNDTRACK progranm.

. . . . ) ' n

ILLEGAL OPTION CARD "IGNORED REMAINING OPTIONS,

EXECUTION CONTINUING
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2.1.4 WRDC SCA020 PLOT PACKAGE

| The WRDC SC4020 PLOT PACKAGE is a group of
subroutines which may be called from FORTRAN prograns
and which may be used to plot information. The WRDC
SC4020 PLCT PACKAGE has no main program and therefore
no Setup and operation procedures. Illowever, since
DELTA, GEORGE, and GROUNDTRACK all usc the WRDC SC4020I
PLOT PACKAGE, it is appropriate to herein describe all
.efror messages which may be printed by the WRDC SC4020
PLOT PACKAGE during the execution of the above mentioned
GEODYN support programs.
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WRDC SC4020 PLOT PACKAGE
ERIOR MESSAGES

The NRDC SC4020 PLOT PACKAGgﬂgrints three different
error messages, all of which result from inappropriate
PLOT PACKAGE input. Conscquently, any errors which have
occured will be causcd by errors in the calling programs
(i.e. DELTA, GEORGE, and GROUNDTRACK). The proper
response to all of these messages 1s to cxamine the
'iant to these calling programs for misplaced, out-of-

order, or mispunched input cards or incerrectly specified
input tape parameters.

The WRDC SC4020 PLOT PACKAGE erxor messages are:

1) SETGRD ARGUMENTS QUT OF RANGE -- LIMITS NOT
‘ RESET '
- 2) EMPTY ARRAY OR ALL ITEMS EQUAL- IN QUICKY

3 : 11111111

Slashes in upper right corner of a plot indicate
an attempt was made to plot outside of the device limits.

These errors always result in the following program
action. ' |

- 1) Plot frame advance.
"2)  No program corrective action.

3) . No program corrective action.
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2,2 GEODYN DATA HANDLING SUPPORT PROGRAMS
The GEODYN Data Handling Support Programs are used

fqr data management, The five data handling support programs

arec.: ~F

Fs

©  DODS SORT-MERGE
o GEOS ‘SORT-MERGE
©  EPHEMERIS TAPE GENERATOR
o - oRel C;)NVERSION (9-7 trar;k)
e  TDIF TABLE GENERATOR

The operation of these prpgrams.is described in the
following pages.

2-38



2,2,1 DODS SORT-MERGE

DODS SORT-MERGE rcads an unspecified number of
data tapes in DODS Data Tape Format~assuming these tapes
to be onc continuous file not in tdme order. Scratch
-files are written containing strings of time ordered
data which are iteratively mergced with other strings
decreasing the number of strings by half until one tine
ordered string of data in DODS Data Tape Format exists.

There is no card input to the DODS SORT-MERGE
program. On the following pages will be described

o Job Control Language and Job Submittal and

@ . DODS SORT-MERGE Printer Output.
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2.2,1.1 -Job Control Language and Job Submittal

To submit a DODS SORT-MERGE job requires only
‘the preparation of the job control language (JCL) and
submittal of the job to the computd¥’with the proper
- job identification slip. ’

DODS SORT-MLERGE may be 1nvoked by usage of the
FORTRAN and LINKGO procedures.

- // EXEC FORTRAN
//SOURCE.SYSIN DD *

'<<<The DODS SORT-MERGE FORTRAN deck goes here,<<<
/o
// EXEC LINKGO,REGION.GO=400K,TIME=1440
//GO.FT10F001 DD UNIT=2400-9,LABEL=(,BLP),
// DCB=(RECFM=VBS LRECL=104,BLKSIZE=1044),
// VOL=SER= (INPUT1, INPUT2,INPUT3,...... )
//GO,FT11F001 DD UNIT=2400-4,VOL=SER=0UTPUT,
// DCB=(RECFM=VBS,LRECL=104,BLKSIZE=8324),
// LABEL=(,BLP)
//GO.FT20F001 DD UNIT=DISK,SPACE=(28008,100),
// DCB=(RECFM=VST,BLKSIZE=28008) .

- //GO.FT21F001 DD UNIT=DISK,SPACE=(28008, 100),
// DCB=(RECFM=VST,BLKSIZE=28008)
//GO.FT22F001 DD UNIT=DISK,SPACE=(28008,100),
// DCB=(RECIFM=VST,BLKSIZE=28008) '

//GO.FT23F001 DD UNIT= DISK,SPACE= (28008 100),
// DCB=(RECFM=VST,BLKSIZE=28008)
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Data tape input is on unit 10,
Data tape output is on unit 11.
_Unlts 20,21,22,23 are used for temporary scratch data

storage and will each hold 25,000 observations.
s

Vs
The combined disk space requested by units

20-23 comes to a total of 1600 tracks. To allocate

. 1600 tracks is ektrcmcly difficult; thercfore, if more
than 25,000 observations are to-be processed, units
20-23 should be specified as 9-track, high density
‘tapes with the following DCB parameters.

| DCB= (RECFM=VBS, LRECL=28008,BLKSIZE=28012,DEN=3)
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2,2.1.2 DODS Sort-Merge Printer Output

' During normal operation DODS SORT-MERGE prints
the number of strings of data before Q%ch merge process.
»

Only one error message may be printed and that

message 1s
NO SORT INPUT

. The following example job sorted and merged a
data tape with 2130 measurements in random time order.

The core and time required were

CORE = 396k CPU = 0.91m 1/0 = 0.19m
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' 2.2.2 GEOS SORT-MLRGE

GEOS SORT-MERGE reads an unspecified number of

. data tapcé in GEOS Data Tape Format assuming these

tapes to be one continuous file not~in time order.
Scratch files are written containihg strings of time
ordered data which are iteratively merged with other
strings decreasing the number.of strings by half until
one time ordered string of data in GEOS Data Tape Format
exists. '

There is no card input to the GEOS SORT-MERGE
program. On the following pages will be described

° Job Control Language and Job Submittal.

e  GEOS SORT-MERGE Printcr Output.
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2,2.2.1 Job Control Language and Joly Submittal

. To submit a GEOS SORT-MERGE job requires only
the prcparatlon of the job control language (JCL) and
submittal of the job to the computor!w1th the proper
~Job identification slip. !

GEOS SORT-MERGE may be 1nvoked by usage of the
FORTRAN and LINKGO procedures.

// EXEC FORTRAN
//SOURCE.SYSIN DD *

The GEOS SORT-MERGE FORTRAN deck goes here.

/x
// EXEC LINKGO, REGION GO=250K,TIME=1440
//GO.FT10F001 DD UNIT=(2400-9,,2),LABEL=(,BLP),
- /! DCB=(RECFM=FB,LRECL=80,BLKSIZE=3200),
// VOL=SER= (INPUT1, INPUT2,INPUT3,......)
//GO.FT11F001 DD UNIT=2400-4,LABEL=(,BLP),
+ // DCB=(RECFM=FBS,LRECL=80,BLKSIZE=8000),
// VOL=SER=0QUTPUT _
//GO.FT20F001 DD UNIT=DISK,SPACE=(19008,100),
'// DCB=(RECFM=VST,BLKSIZE=19008)
f//GO.FT21F001 DD UNIT=DISK,SPACE=(19008,100),
- // DCB=(RECFM=VST,BLKSIZE=19008)
//GO.FT22F001 DD UNIT=DISK, SPACE=(19008,100),
// DCB=(RECIM=VST,BLKSIZE=19008)
//GO.FT23F001 DD UNIT=DISK, SPACE={19008, 100),
// DCB=(RECFM=VST, BLRSIZE 16008)
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Data tape input is on unit 10.
Data tape output is on unit 11. -
Units 20, 21, 22, 23 are usecd for temporary scratch
data storage and will each hoTd 25,000 obscrvations.
F
The combined disk space requested by units
20-23 comes to a total of 1100 tracks. To allocate
1100 tracks is extremely difficult; therefore, if more
than 25,000 observations are to be processed, units
20-23 should be specified as 9-track, high density tapes
With the following DCR parameters. |

DCB=(RECFM=VBS,LRECL=19008,BLKSIZE=19012,DEN=3)'
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2.2.2.2 GEOS Sort-Merge Printer Output-

| During normal opcration GEOS SORT-MERGE prints
the number of strings data before eacl merge process.
, ’
Only one error message may be printed and that
‘message is

NO SORT INPUT

~ The following example job sorted and merged
720 GEGS data cards in random time order.

- The core and time required were

‘CORE = 2506k CPU = 0.12m I/0 = 0.08m
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'2,2.3 EPHEMERIS TAPE GENERATOR

The EPHEMERIS TAPE GENERATOR generates gebccntric
lunar positions at half day intervals, heliocentric '
positions of the Larth-moon barycentcr and the planets,
Venus, Mars, Jupiter and Saturn at fHour day intervals and
the nutation in obliquity at half day intervals.



2.2.3.1 Input Card

The EPHEMERIS TAPE GENERATOR can recad a maximum of
three tapes since the JPL ephemeris is broken into three
pieces. The input card of the rmmu]{m TAPE GENERATOR
consists of specification of start ahd stop times for taking
information from cach input taﬁe. This is done in the
following manner: ' N

Columns Format Description
1-12  F12.5 Julian start time of ephemeris,
13-24 ~ F12.5 Julian stop time for taking information

from first input tape.

25-36 - F12.5 Julian start time for taking information
from second input tape.' If zero, second
input tape will not be read, If second
tape is to be read, start time must be
the same as the stop time of first tape.

37-48 - F12.5 Julian stop time for taking information
o from second input tape.

 49-60 F12,5  Julian start time for taking information
from third input tape. If zero, third
tape will not be read, If third tape

is to be rcad, start timé must be the sanme
as the stop time of second tape.

61-72 F12.5 Julian stop time for taking information
“from third input tape,.

First, sccond and third tapes must use units 12, 13,
and 14, respectively.
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2.2.3.2 Job Control Language and Job Submittal

~ To submit an EPHEMERIS TAPE GENERATOR job requires
only the preparation of the job control language (JCL) and
input card. i
4
.The EPIEMERIS TAPE GENERATOR may be invoked using the
following procedure:

//====JOB~n-
// EXEC FORTRAN
//SYSIN DD *

<<<The EPHEMERIS TAPE GENERATOR Source Deck goes here.<<<

/*

~// EXEC LINKGO,REGION=250K

//GO.FT10R001 DD UNIT=2400-9,DCB= (RECFM=VBS,

~//  LRECL=436,BLKSIZE=7294,DEN=3) ,ABEL=(1,BLP),
.//  VOL=SER=OUTPUT '

//GO.FT12F001 DD UNIT=2400-9,DCB=(RECFM=VBS,

//  LRECL=7456 ,BLKSIZE=29828,DEN=3),LABEL=(,BLP),
'//  VOL=SER=INPUT1

//GO.SYSUDUMP DD SYSOUT=C,SPACE=(CYL, (10,2))
//GO.DATAS DD *

<<<The EPHEMERIS TAPE GENERATOR Input Card goes here.<<<

/*
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2.2.4 ORB1 CONVERSION (9-7) Tracks

The ORB1 CONVERSION program rcads a double prcci?
sion, 9-track, IBM 360 ORBl tape wrig};n by GEODYN and
~writes a single procision, 7-track,,IBM 7094 ORBl tape

-in the same format.

~ There is no card input and no printer output for
the ORB1 CONVERSION program and therefore, complete progran
operation is described by Job Control Language (JCL). The
JCL mecessary is described below and requires only to be
submitted to the computer with the proper job identification

slip..

ORB1 CONVERSION may be invoked by usage of the
FORTRAN and LINKGO procedures. :

- // EXEC FORTRAN
//SOURCE.SYSIN DD #

The ORB1 CONVERSION FORTRAN deck goes here.

/*

// EXEC LINKGO

//GO.FT10F001 DD UNIT=2400-9,LABEL=(,BLP),
// DCB=(RECFM=VBS,LRECL=2804,BLKSIZE-2808),
// VOL=SER=INPUTS '
//GO.FT11F001 DD UNIT=2400-7,LABEL=(,BLP),
// DCB=(RECFM=FB,BLKSIZE=2100,LRECL=21)

/7 VOL=SER=QUTPUT | '

Unit 10 is the IBM 360, 9-track, ORB1 tape input.
Unit 11 is the IBM 7094, 7-track, ORB1 tape output.
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The example job for ORB1 CONVERSION is included with
Example Three for GLEODYN in Volumec 3, Section 4.,3.
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2.2.5 TDIF TABLE GENERATOR

The TDIF TABLE GENERATOR generates tabular differcnces
between the time systems A.1 and UT1. It reads tables
- showing the diffcrcnccs between systc‘f?i‘s’ UT1 and UTC (UT1-UTC)
which are obtained from BiI.H. The tables require continual
up-dating as this information is received directly from
B.I.H.
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2.2.5.1 Data Deck

The values of UT1-UTC are received
Circular D.
o~ ]
)
The values of UT1-UTC are input to
10-day intervals in the following manner:

Columns Format Descriptioﬁ
1-6 - 16 . Date in YYMMDD
7-16 F10.5 = Value in seconds of

B.,I.,H. circular D.

from B.I.H. on

the program at

UT1-UTC as given on

An eiample of tliis circular is given on the following page.

The program then punches the values of A,1-UT1 on

~ cards in tabular form.
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{0.1.14.) '
’ Circular DGY

OF, Avenuc de 'Observatoire )
Paris, 1972 August 1

15« PARIS 1dcme

1 - UNIVERSAL TIME AND COORDINATES OF THE PULE

date - J.Db. smoothed values b A raw values
A
(Oh UT) 2400000.5 // X y  UT2-UTC UTl—UTé\‘ X y  UT1-UTC UT:-1
1972 + ‘oc01  0YGO0 0.00G1s 0.GOC1s OY001 CL001 0.0C01s s
June 1 41 469 <145  +356 -5252  ~5553 . ~151 4341 <5541 | ~1C.533
T 474 ~134 4366 5416 -5710 . | -129 4371 -5743 571
11 479 - <120 4376 -5579  -5861 -114 4359 -5872 534
16 484 ~105 4385 -5740  -6006 - 32 4374 -6019 eCT
21 489 - - 89 4394 -5899 -6145 ‘- 92 4421 -6165 614
26 494 - 72 +402 -6057 -6279 - 51 +382 -6263 627
Wuly 1 499 ~ 56 4409 43786  +3591 - 58 4407 43616 64G
CIAT-UTC is exactly 10s in Jupe 1972
IAT-UTC is exactly 11s since, 1972 July 1st, Oh UTC.
2 -~ EMISSION TIME OF TIME SIGNALS, for June 1972 (E = UTC-Signal in 0.0001s)
‘Signal : E Signal ' E * Signal E
Cly ‘ 0 | FTH&2, FTK77, FIN87 0 | NSS (o.c.) + 9,
DAM | DAN | DAO ! HEG ' 0 QLnS T (2)
LCE? ot i . o Oria {z7
DG1 0 IBF , + 3 PPE - 5
DIZ - 0 JIY 0 Ry (1) 0
FFH 0 LOL - 5 | VNG G
FTA91 0 | MSF : 1 | WWV, WWVB, WWVH 0
c | _ GRZ (3) -3 ZUo (2)
(1) and other signals from USSR . (2) no data available
(3) corrected values : April 1972, E = - 3 ; May 1972, E= - 2

3. COORDINATED UNIVERSAL TIME (approxxmatlon Urc(i) of UIC, kept by the laboratory i.
: Ref. CCIR Reccmmendation ﬁ58 1970)

a = From LOR/N-C and Television pulses receptions

Date 1972 . June 11 June 21 July 1
J.D. 2400000.5 + 41479 41 489 43 499
Laboratory i -  UTC-UTC(i) (unit 't 1 ps)

PTB (Braunschweig) + 2.9 + 3.0 + 2.9
USNO (Washington) - 6.6 - 6.5 - 6.2
cp (Paris) + 1.6 + 1.6 + 1.6
NBS (Boulder) - 2.4 - 2.5 . 2.7
RGO (iHerstmonceux) o+ 3.2 4 3.8 + 4.4
NRC (Ottawa) + 0.8 + 0.9 + 1.2
FOA (Stockholm} 4+ 23.9 + 26.3 4 28.6
DI (Hamburg) - 16.9 ~ 15.3 - 13.9
oi (Heuchitel) + 20.6 + 20,7 + 20,6 P. T.°C



2.2,5.2 Job Control Language and Job Submittal

To submit a TDIF TABLE GENERATOR job requires only
the preparation of the job control language (JCL) and the
~data deck. e

r

The TDITF TABLE GENLRATOR may be invoked using the

following procedure: ' '

//----JOB---- - |
// EXEC FORTRANH,PARM='ID,OPT=2"

//SOURCE.SYSIN DD * \
a
|

<<<THE TDIF TABLE GENERATOR Fortran de&k goes here,<<<

// EXEC LOADER
//GO.DATAS DD *#

$<?The TDIF TABLE GENERATOR data deck goeé here¢<< -

/*
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